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THE HAMILTON SOBEACE PLAHER. 
We present herewith illustrations of a new surface pla 
ner, manufactured by the enterprising firm of Bentel, Mar- 
gedant & Co., of Hamilton, Ohio, a concern which has gained 
an enviable reputation for the multiplicity as well as the 
value of the improved machines numbered among its re 
cent products. Two views, end, Fig. 1, and side, Fig. 2, of 
the device are given, from which its uses 
will be readily recognized; while its sym- 
metrical form and compact construction 

will commend it to the practical mechanic. 
There are two planing tabies, located 

respectively above and below the cylin- 
der, both of which are adjustable. The 

upper table is made in two sections to plane 

above the cylinder, and the lower table or 

bed serves for tbickneseing from five or six 

inches, if desii\d,down to one sixteenth of 

an inch below the cylinder. 

In front of the knives the table rests on 

inclines', and can, by a hand screw shown in 

the engravings, be charged from a one six- 
ty-fourth to one and a half incbes below the 

cutting line. The back table remains for 

plan'ngout of wind,etc,at the extreme*bjght 

of the cutting line. A triangular cutter 

head of a pecuiar form is provided ; and 

although the knives are straight, similar to 

those generally used, they make a drawing 

cut,thereby insuringa smooth surface. The 

machine, thus arranged, can he used for 

planing out of wind, smooth'ng, squaring, 

making a glue joint, beveling, cornering, 

and tapering. Amorg other advantages 

claimed for this tool is that tbe material to 

ba planed out of wind does not need to be 

leveled, fastened, and run baek and forward 

before the cat is taken ; for, since it rests on 

a level adjustable table befoTe tke cutter 

cylinder will operate upon it, the planed part 

glidesuponthe back tableas soon as it pass- 
es the cutter cylinder. The tool, therefore, 

planes economically, not cutting away any 

more than is necessary to secure a smooth 

surface out of wind. After the work is planed out of wind, 

it is in the right position to be operated upon by the cutting 

cylinder to plane it to there quired thickness (below the cy- 
linder), requiring no re handliig to other machines used for 

this purpose only. Very short, narrow, and thin material can 

be planed out of wind by passing it over the cutter cylinder. 

Circular, oval, and square framed stuff, without regard to the 

running of the grain, can he passed over 

the cutter cylinder, planed, and finished. 
Fig, 2 shows the machine arranged for 

planing boards or timber to the required 

thickness. The upper table, hack of the 

knives, is swung back and brought forward 
by tbe hand screw. This part of the table 
is so constructed that it forms on the lower 
side a bonnet to direct the upright flying 
shavings toward the table in front of the 
cutter head, from which they are blown by 
the wind created by the revolving cutter 
head. 

The work done above the cylinder is 
easily fed toward the knives by hand ; while 
the feeding toward the cylinder, below the 
cutter head, is performed by geared feed 
rollers, which can be started or stop ped by 
means of a t'ghtening pulley connected 
with the feed lever. The latter is held in 
its position by a spring. The feed of the 
machine can be changed from fast to slow, 
or vice versd, to suit for hard or soft wood. 
An adjustable pressure b&r, roller scraper, 
and a gage admit of the lower table being 
accurately set for any thickness of cut. 

Tbe machine is covered by several pa- 
tents which have been secured through the 
Scientific American Patent Agency. The 
manufacturers, to whom further inquiries 
may be directed, as above, make several 
sizes and kinds of the tool, from 24 to 16 
inches. 

The right to manufacture the planer in 
the Eisiern and Pacific States is, we are 
informed, open to purchasers. 

We see, by the late report of the judges of the Cincinnati 
Industrial Exposition, that tbe merits of this macbine won 
for it a first premium. Judging from samples of remarka 



tus and sent for our examination, there is no question but 
that the distinction was well deserved. 

Utilization or Tin Waste. 

The process includes tbe following operations: Boiling 
the waste with water acidulated with hydrochloric and nitric 
acid, until the tin is completely dissolved. To 2,200 pounds 



of lead and oxide of tin ; this is mixed with double its weight 
of coke, and heated in a zinc furnace. Chloride of tin distils 
over, and metallic lead remains. Tbe iron scrap, freed from 
tin, can be used in the manufacture of copperas, or in metal- 
lurgical operations. The process shows a profit, — M. Kilnzel 




THE HAMILTON SURFACE PLANER. 

of waste containing 5 to 6 per cent of tin, 660 lbs. of crude 
hydrochloric acid and 66 lbs. of crude nitric acid are used, 
with water enough to cover four fifths of the heap. The 
operation is carried on in tacks of wood or brick, 9 "84 feet 
cube, lined with a composition of 2 parts of sand and 1 part 
of melted sulphur, and heated by steam. The action lasts 
from thirty to forty-five minutes. The liquid is then run off, 



Spontaneous Combustion In Hay. 

There are doubtless many farmers who 
have experienced sudden and destructive 
conflagrations in their lay lofts, which could 
not be ascribed to any exterior agency. Barns 
have been known to burst into flame, almost 
without warning, save perhaps a significant 
odor, for a few days previously, around the 
places where the hay was stored, and a sum- 
mer's harvest is swept away in as many 
mioutes as it has taken days to gather it. 
These unexpected conflagrations are gene- 
rally accredited to tramps who have made 
the hay loft their sleeping resort, but it is 
now asserted that such calamities are fre- 
quently due to the spontaneous combustion 
of the hay, a circumstance theoretically quite 
possible, but rarely considered. Abbe Moi. 
gno, in Les Mondex, gives the following as 
the theory »f the phenomenon : Hay, when 
piled damp and in too large masses, ferments 
and turns dark In decomposing, sufficient 
heat is developed to be insupportable wken 
the hand is thrust into the mass, aid vapors 
hegin to be emitted. When the water is al- 
most entirely evaporated, the decomposition 
continues, and the hay becomes carbonized 
little by little; and then the charred portion, 
lik« peat, peat cinders mixed with charcoal, 
sulphurous pyrites and lignite, etc, becomes 
a kind of pyrophorus, by virtue of its great 
porosity and of the large quantity of matter 
exposed to high oxidation. Under the in- 
fluence of air iu large amount, this charcoal 
becomes concentrate d on the surface to such 
a degree that the mass reaches a temperature 
which results in its bursting into flames. 
The preventives for this danger are caTe 
that the bay in the lofts is kept perfectly dry, that it is well 
packed, and that it is Btored in small heaps rather than in 
large masses. 




precipitated mass is washed, and at once dissolved in bydro- 
bly thin planing and other work, performed on the appara- ; chloric acid. There remains a mass composed of chloride 



the scrap iron washed, and the washings used in treating the 
next lot. The tin is precipitated in a spongy state by mi ans 
of scrap zinc, 70 parts of which serve for 100 of tin. The 



The Preservation of Wood. 

A new work, exhaustively treating the above topic, has 
recently appeared in France from the pen of Maxim e Panlet, 
a quite eminent chemiBt. The author advo- 
cates especially the use of sulphate of copper 
and creosoted oil, according to the circum- 
stances uider which the wood is employed. 
Sulphate of copper baa a poisonous action 
upon the animal and vegetable parasites 
which appear at the beginning of organic de- 
composition. In treating wood which is to 
be buried in the earth or submerged in fresh 
water, the solution should be applied in ex- 
cess, since the effect of moisture is slowly 
to dissolve the salt. Sea water acts "n this 
manner so rapidly that sulphate of copper 
should not be employed for piles or similar 
marine structures. In wood soaked with the 
salt solution, a portion of the latter unites 
closely with the ligneous tissue, and another 
part, in excess, remains free. This la8t ; firBt 
dissolved by the exterior liquids, slowiy re- 
tards the removalof that combined with th>.> 
wood; but the combined portion itself, 
though more stable, does not e»tirely escape 
subtraction, accelerated or retarded accord- 
ing to the rapidity of renewal of the dissol- 
ving liquid. 

On the other hand, for wood destined for 
aerial structures, the quantity of solution 
should be diminished in order to prevent the 
mechanical effect of intervascular crystalli- 
zations. 

Regarding creosoted oil, M. Paulet states 
that the tarry and carbolic compounds are 
much preferable to the metalli • salts for wood 
exposed to sea water, b» cause the naphtha- 
line, aniline, and notably the carbolic acid 
exercise an antiseptic action, coagulating the albumen and 
thus destroying both the circulation of tbe sap and also that 
in the organic parasites. It is pointed out, however, that 
these substances render the word inflammable, while the me- 
tallic salts have just the contrary effect. 
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CHEAP WORKMEN MAKE DEAR WORK. 

It is a common complaint.among those who have paid but 
superficial attention to the relations of work and wages, that 
high wages in this country make it very hard, if not quite 
impossible, for our farmers and manufacturers to compete 
successfully w'.th the cheap labor of other countries. Such 
complainers fail to comprehend the economic paradox that 
the cost of labor affords no criterion of the coet of work. 
Of course there are limits both ways. Labor must not be so 
cheap that the laborer cannot subsist on the proceeds of his 
toil, nor so dear that the product is swallowed up in wages. 
Within these limits, especially where machinery iB involved, 
the economic law is universal ; the cost of production, 
roughly speaking, varies inversely as the wages paid. 

This fact comes out very strongly in the special report of 
Comnrssioner Wells to Congress in 1868, wherein the rela- 
tion of work to wages is discussed in minute detail. As a 
rule the productiveness of the laborer increases with the in- 
crease of his pay, and generally at a more rapid rate; and 
— though modified by other conditions — the economy in pro 
duction increases accordingly. Taking the puddling of iron 
as the representative process of the iron trade, Mr. Wells 
found the average price of labor per day for puddlers was 
from $1.80 to $1.88 in Staffordshire, $1 38 in France, and 
from $1 14 to $1.25 in Belgium. The average price of mer- 
chant bar iron was $32.50 in England, $35 in Belgium, and 
$40 in France. 

In an addreBs read before a meeting of the ironmasters of 
the north of England.Mr. Lowthian Bell gave the results of 
his investigations as to the cost of smelting pig iron in sev- 
eral countries of Europe. Everywhere cheap workmen were 
associated with dear work. It required forty-two workmen 
in a French establishment to carry out the same amount of 
work which twenty-five men were able to do in English fac- 
tories. With labor twenty per cent cheaper, the cost of pro- 
ducing pig iron in France was $5 to $6 more per tun than 
at Cleveland. 

In Germany, as in France, though the nominal rates of 
wages were still lower, the actual cost of work waB greater 
than in England. Thus in Westphalia, where labor was 
twenty-five per cent less than in England, the cost of smelt- 
ing a tun of iron was $3 75 more than on the Tees. 

The same contrast of cheap labor and dear work was ex- 
hibited in the report of Mr. Redgrave on the condition of the 
textile industries in England, Wheire labor is cheap, the 
number of hands required to perform a given amount of 
work more than offstts the advantage in individual wages 
In France, one person is employed on the average to four 
teen spindles; in Russia one to twenty-eight; in Prussia one 
to thirty seven; in Great Britain one to seventy-four, and 
not unfrequencly mules containing 2,200 spindles are man 
aged by one minder and two assistants. Wages were less 
in Germany and the hours of labor longer, yet the weight o' 
work tamed off was less than would be produced by th' 
tame machinery in England, with much fewer operatives, 
In Russia the inefficiency of the operatives as compared with 



those of England was still more strikingly manifest. Their 
wages hour for hour were lees than one fourth the amount 
earned in Eogland ; yet the produciive power of the English 
operatives throws the advantage greatly in their favor. 

The same condition of things is noticed by Mr. Wells, who 
shows that, while female labor in the cotton manufacture is 
paid from $3 to 3.75 a week in Great Britain, from $1,67 to 
$2 .30 in France, Belgium, and Germany, and from 56 centB 
to 70 cents in Russia, the one thing most dreaded by conti- 
nental manufacturers everywhere is British competition. 

In the carrying-out of his railway and other contracts in 
every quarter of the globe, the late Mr. Brasssy had occasion 
to employ great numbers of laborers of almost every nation- 
ality, at widely different rates of daily wages; yet it was 
found to be the almost invariable rule that the cost of exe- 
cuting a given amount of work was everywhere much the 
same. If anything, the advantage in cheap»ess lay where 
labor was dearest. Thus the wag s paid i» Eoglaud were 
higher than in any other country ; yet bridge?, viaducts, tun- 
nels, and all works of art on rail w»ye were executed there 
more cheaply than in any other pari of the world. W here 
labor was plentiful and very cheap, bb in Ittly or Ind'a, sim- 
ple earth works might ba erected at a cheaper nte than in 
England ; but this advantage could not more than make up 
for thegreater cost of the more d ffieult wotk. 

.Numerous illustrations of this fact, and of the law that 
cheup labor doea not necessarily imply cheap work.are given 
in the. interesting volume " Work and Wages," in which Mr. 
Thomas Braaeey.M.P. .eumq up the results of his father's ex- 
perience as an employer of labor. Mr. Brassey's first great 
contract oa the continent was on the Paris and Rouen Rail- 
way. About 10,000 men were employed, 4 000 of them being 
Englishmen. The French laborers, working from 5 A. M. 
to 7 P. M , were pa : d 60 cents a day ; the English navy, be- 
ginning at 6 A.M. and leaving off at 5.30 P. M,, received 
$1 25 a day ; jet it was found on comparing the cost of adja- 
cent cuttings, in precisely similar circumstances, that the 
excavation was o.ad« at a lower ost per cubic yard by the 
Etgli.'h than by the French. In the same quarry, at Bon- 
ni»ree, Frenchmen, Irishmen, and Englishmen were em 
plojed side by side, receiving respectively 60 cents, 80 
cents, end $1.20 a day. The high priced Englishman was 
the most profitable workman of the three. 

The D.eppe Railway was executed principally by native 
labor. The French earned from 50 cents to 61 cents a day ; 
when doing piece work their earnings advanced to 70 cents 
A large nnmbtr of Belgians.soraewhat familiar with railway 
work, were employed and earned 90 cents a day. The Eog 
lish weie considered to be worth $1. Ten years later, when 
the Caen line was constructed, Englishmen were still em- 
ployed for tipping and plate laying, spa on cifficult work on 
deep rock cuttirg. Thsir wages were $1 a. day as before, 
while the usual earrings ol the French labjrers ranged from 
55 cents to 70 ceo'.s. The Erglieh were employed by ex- 
perienced snb-contraclors directly interested in the closest 
passible reductioa of espendiiure. Simt'aily on the Grand 
Trunk Railway, i« Canada, where a large number of French 
Canadians were employed at 84 cents a dt>y, English navvies 
were paid from $1 25 to $1,50 a day, and did the greatest 
amount of work for their money. Extending the investi- 
gation to Mr. Brassey's other contracts in France, Italy, 
Austria, Switzerland, Spain, Germany, Blgium, and Hol- 
land, the approximate uniformity of cost for railway work is 
exhibited in all cases, notwithstanding great differences in 
rates of daily wages, So, too, in India, On the Delhi and 
Umritzer Railway, it was found that, mile for mile, the cost 
was about the same as in England, although the cost of 
labor, estimated by its 8 cents to 12 cents a day, was mar- 
velously low. Each laborer did his money's worth, and no 
more. Skilled labor was scarce and high, and in the absence 
of experienced sub-contractors the coat of supervision was 
very great, averaging twenty per cent on the entire outlay, 

In Southeastern Europe the game state of things pre- 
vailed. Unskilled labor was cheap; but in proportion as 
skill and manual dexterity were required, the difference in 
the cost of engineering work disappeared. So too in Italy, 
in the Mauritius, and elsewhere. 

But,, it may be objected, in all these examples weak men 
were pitted against strong men, unskilled against skilled 
labor ; there is nothing paradoxical in the assertion that one 
hearty, well trained, and well fed workman may accomplish 
more than two or three untrained and ill fed men, costing 
each one half or one third as much for daily wages. 

The objection may be well taken, but it fails to meet cases 
like the following, given by Mr. Brassey to i bow that it is 
quite possible that work may be more cheaply executed by 
the same workmen, notwithstanding that their wa^es have 
highly increased. Atthe commenceoseDt of the NorthDevon 
Raiiway, thelaborers received 48 cen s a day. Daring the 
progress of the work their wages were raised to 63 cents and 
72 cents a day. Nevertheless it was found that the work 
waB executed more cheaply when the men weie earning the 
higher rate of wages than when they were paid the lower. 
Again, in carrying out a part of the Metropolitan Drainage 
Works in London, the wages of the bricklayers were gradu- 
ally raised from $1 50 to $3 50 a day; yet it was found that 
the brickwork was constructed at a cheaper rate per cubic 
yard after thf) price wag raised than before. 

An indirect way of raising wages is to reduce the hours 
of labor. The evidence is very strong to prove that, with the 
same men,sucb advances in the cost of labor do not necessa 
fiiy increase the cost of work. Indeed it may be said to be 
the universal rule that beyond ten hours a day the produc 
r ,ion diminishes a? the lime increases. With proper diligence, 
'ght hours are enonsh for a man to do all he is capable oi 
doing daily, with profit to himself and his employer. 



THE RELATION OF ALCOHOL TO PHYSICAL STRENGTH 
A correspondent asks: (l) Is there not a clasticg of 
authorities in regard to the relation of alcohol to physical 
strength, as indicated in our rect nt article on alcohol, food, 
and force? (2) Whose experiments were therein refe'red to? 
(3) How it is possible for a dose of alcohol to increase one's 
working power, if, as Todd and Bowman state, "the use of 
alcoholic stimulants retards digestion by coagulating the 
pepsin of the gastric juice, thereby interfering with its 
action?" He adds that he does not End in his text boots any 
authority for the position that alcohol is a force prod user. 

There is a serious clashing to be observed among cur ent 
opinions in regard to the action of alcohol in the human sys- 
tem, due very largely to the fact that the effects of alcohol 
vary immensely with the dose, but more perhaps to the ten- 
dency of men to come to decided conclusions from one-eidtd 
or insufficient evidence, and to hold to such conclusions in 
spite of every evidence to the contrary. 

Regarding authority in the only sense admissible in Sci- 
ence — that is, as the overwhelming weigh*, not of human 
testimo»y,but of facts, critically determined — «e canriot say 
that the alleged clashing is at all serious. The physiologi- 
cal action of alcohol has been determined with as close an 
approximation to accuracy, probably, as that of any oiler 
substance; and while it is never possible to epeak with ab- 
solute certainty in such matters, we are juts' ified by fact in 
saying that the grounds for regarding alcohol as a force p<\>- 
ducerare quite as substantial as those on which we rest our 
belief that beef, or bread, or any other food is a force pro- 
ducer. 

The failure of our correspondent's text books t) recogo'za 
this result of recent investigations is due very l.kely to their 
having been written before the investigati«n< we'e made. 
The latest work of eminence in this field — Pa<-y'« ' Treatise 
on Food and Dietetics, Physiologically and Ttetar. eutiesl'y 
Considered" — gives a very good discussion of the role of 
alcohol within the organism, and admits that, np to tie 
time of its publication, the probabilities were, on the whole, 
in favor of the belief that alcohol is a force producing food. 
Investigations still mor'e recently published, rotably by Drs. 
Anstie and DuprS, carry the discussion to the po'nt of prac- 
tical demonstration, as we have shown in aroihtr column. 
Tee experiments,about which our coriespordent irquires, 
were those narrated by Dr. Hammond in tha address then 
under review. 

As for the quotation from the works of Todd and Biwman, 
the facts would seem to prove it perfectly corr-c , »l h the 
addition of the first two letters of the alphabet. It is not 
the use but the abuse of alcoholic stimuUn's wh cb. has the 
effect described, as every drunkard's s'omach si o»o af >r a 
debauch. In excess alcohol arrests digect'rn. as it arrests 
all the other bodily functions. In i xctes it is a poisor.a 
very dangerous tiarcotic poison. K^vertbei.ss iu piop»r 
doees, properly administered, its use bae qu.i;e tbecoij*r8iy 
effect. It frkcttUaJe9^igestioji»_and. jg othvrwise strikingly 
beneficial. Its indisciiminate use, how6VeT, iB always and 
everywhere to be deplored, since <.n'y the fsw are able to 
use it without abusing it and themselves at th» fane t'm?. 

Because a little at the proper lime is pcoi, too maty peo- 
ple are apt to infer that a great deol at ar y urns must be bet- 
ter. It is the logical weakness, sohappi'y bit off in M op's 
fable, of the old woman with her ben. Because with one 
measure of barley the h'-n laid an egg a day, tlte thrifty 
dame reasoned that two measures of bar ey wou d trase her 
lay two eggs a day. But they did'nt. The hen siaply got 
fat, and quit laying altogether. 

As with alcohol, so with tobacw, so with articles of food 
like tea, coffee, spices and the rest, so with c mmon neces- 
saries like pure air, cold water, exercise, sleep, p'eat-ure, 
there are ill balanced people who are never able to diet «5i- 
nate between wholesome use and excess. In time, wi'h the 
Fpread of real knowledge, with increasing mental aid rxoral 
culture and the general elevation of the race,? uch weaknesses 
may be outgrown. Till then they must be borne with. To 
attempt their repression by force is more likely to be mis- 
chievous than beneficial, more likely to hinder than help 
the real advancement of society. 

— ~^ — -*a-frEs > ' -» 
THE LABOR PfiOSPECIS FOR THE WINTER. 
The condition of the labor market in this city is su h as to 
warrant the apprehension of serious trouble among th« work- 
ing classes during tke coming winter. Thousands are al- 
ready clamoiiug for work. So far from being better than 
during the darkest days of the panic, the laborers are cer- 
tainly worse off; and for this gloomy and stagnant sta:e of 
affairs no definite and certain reason can be assigned. 

The New York World has investigated this subject very 
carefully, and the long detailed report which appears in the 
columns of that journal bears out by actual figuies the sin- 
ister opinions above given. In rough number", there are 
30,000 ordinary laborerB in this city, on whose work the ex- 
istence of an aggregate of 150,000 people depends. To de- 
termine how large a proportion of this partoE the popula- 
tion is idle, recourse has been had to the sources of employ- 
ment of the greatest numbers, beginning with the city itself. 
The employees in the municipal service, it appears, have 
fallen off fully one third ; or in other words. 2.C00 men, out 
of the aggregate formerly employed, are out of work. Tne 
pay rolls of the Fourth Avenue Underground Riilwij im- 
provement, by reason of the approaching completion of ih&t 
work, have been reduced by about the same number; aid 
farther examination shows that the ratio of reaoction in 
these two largest sources holds in the casesof smaller op' ra- 
tions. Building is stagnant, and but few improvtm-nts are 
being made on lot prop -rty ; contractors are bamptmd for 
funds, owing to the difficulty in raisirg security, and the 
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disagreetDeits among tbe beads of the pi y government have 
exercised no small influence in the cessation of small jab?, 
■wbicii employed mea by tbe fl'.ies and hundreds, T*bug, 
tbeo, tbe ratio of dtcrea«e as abo«e noted, atd apply iog it to 
rniror operations, a total of ten thousand men are shown to 
b > oat of employ — fully one third of the unskilled laboring 
popuU ion. These are the day laborers, who work, by the 
score or more, under caot'acors. 

Turning next to tbe mauuftc^ories, wb find a class of men 
who are not counseled wiih the industry as pursuers of tbe 
sains. They are not tnechauics, nor do tney falfil such spe 
cial functions as the teamstets or porters. TVy are mere 
workers, usiog their muscles at whatever job they are set to 
perform. Of these 8,000 are idle, for, from tbe 7,624 estab 
llshmenta about New York, they were the first to be dis 
charged, and so added to tbe roll of tbe unskilled unem- 
ployed. 

From careful investigation it farther appears that, on each 
able bodied man of the class of society to which these peo- 
ple belong, no less than four persons are dependent. Hence 
there has been added to the pauper population not merely 
18,000 men, but five times that total, or 90,000 souls, and 
this in November. Compare this aggregate with that of 
February of the present year — tbe closing month of winter, 
when the drain upon tbe public and private charities is al- 
ways greatest. Then the total was 80,000 ; now, at the open- 
ing of winter, the figures are 10,000 higker. With regard 
to wageB, in all departments of skilled labor and in all facto 
ries tke standard has been maintained, with a few isolated 
exceptions. In coarse and unskilled labor, the reverse is tbe 
case. Up to the panic, the usual rates were $2 per day, or 
$12 per week; at the present time, very few contractors are 
paying over $1, 50 per day. Tbe Italian laborers are getting 
but $1.25; and railroad contractors in adjoining States are 
paying that sum, and picking men beside, Tne comparison 
between ihis state of affairs and that of fourteen months ago 
is a striking one. The pay roll then was : 39,000 laborers at $2, 
$60,000; 8,000 laborers employed by factories, etc., $16,000; 
total, $76,000. The pay r«U now is 4,000 laborers on city 
work a. $1,75, 7,000; 16,000 laborers_on private enterprise at 
$1.50, $24000: total, 31.000. Difference between 1873 aDd 
1874, 45,000. Average share then to each man, $2 ; now, 67 
cents. 

It is a fact that the necessaries of life are not a whit leas 
costly now than they were a year ago, so far as the poor man 
is concerned. The wholesale dealer buyB his goods in gross, 
perk a, ps, cheaper; but the retailer, with lessening sales to 
contend with, has no reason to reduce his prices. In rent, 
a week's wages generally pays for one month ; but this rela- 
tion was adjusted before wages were cut down, so that, to 
provide shelter for himself and family, the working man 
pays not twenty-five per cent of his earnings, but fully 
thirty one per cent. Cjal is dearer than a year ago; if it 
remains at ruling rate?, and counting the consuro ption in 
each family of five persons at seven pailfula per week, fif- 
teen p«r cent of wages after the rent is paid must be devoted 
to its purchase; and thus we might contioue through the 
necessaries of life, showing that not merely is utter pauper 
isrn staring the unemployed in the face, but even those who 
look to their day's wotk for their day's living are menaced 
with privations and Buffering. 

Oae rssult of tbii condition is bagiming to be apptrent in 
t\ie diminution of immigrants from Euiope, and the remarka- 
ble increase in steerage passengers ltaviug ibis country, 
avowedly to seek labor in Eogsaid. Five hundred sou's 
left this port in aD Ioa.an steamer a week or two ago, aod 
on one Saturday 2 000 workicg people sailed for Great Bri- 
tain, Girtnany, axd Franca. Tnis is a bad showing, and 
rases q ies ioas relative to the existing tariff and the na 
tioaal fioaac s, which the coming Congress roust take into 
very serious consideration. The immed'ate re ief is in th^ 
ha jds of tiie charitable Public institutions a?e destined to 
be taxed far beyond their c«p&b lilies, and private charity 
will be called upon witbin the next six months as never, we 
think, before. Provis on for meeting the outcjy for food 
Bhould begin at once, not dtlayed until the ead tales of 
starvation and misery fil the police reports. 

It is, moreover, a seriou* question for capitalists and mon 
eyed institutions to r. rl-ct upon, whatber tbey would not 
serve iheir owa ends of gain best at this t me by giving 
these thousands of idle men the means of h-lping them 
salves. It is c-rtam that a large number of deserving poor 
are, within a few months, to be thrown as a charge upon 
tbe city and county. They must be supported, and that in 
idleness, since, as we have already said, municipal employ 
ment offers no opening whatever. Would it not be wise for 
some of our great moneyed institutions to put out some of 
their money ia aid of desirable local enterprises which will 
give the workmen employment? We can think of no better 
example thaa the case of the Broadway Underground Rail- 
way. The road is a direct continuation down town of the 
tracks of the splendid Underground Railwayoa, Fourth ave- 
nue, and the approaching completion of the latter marks not 
only the feasibility and advantages of such a route wi hin 
corporate limits, but also suggests the present as the best 
period for proceeding with the work. The plans of the 
route are complete, are approved by the best engineers, leg 
islative sanction has been accorded to the project, and no* 
thing remains but the acquisition of capital sufficient to initi- 
ate operations. A source of labor will tius be opened during 
the winter for eight or ten thousand meD.and forty thou- 
sand people, near y half of the total number of unemployed, 
will be furnished with a mains of sustenance. As an in 
vestment, a first mortgage on a line through the very heart 
of the city, none better exists. In fine, it would be difficult 
to conceive of any other project now extant, capable of offer- 



ing three such great benefits as work to tbe unemployed, 
relief to a population eiine&tly seek'ng a means of rapid 
transit, and a, sa,e investment for capital C3ntribu*ed to its 
promotion. 



THE S«NtSATIO,<f OF PAIN IN THE LOWER ANIMALS. 

Doeathe ineeci, which we thoughtlessly crash unoer foot, 
Buff r as much pai'u as we should were we smi.arly de- 
S'.royed ? It ia generally coocedtd that the prooer answer to 
the question is in tne negative ; and. in fact it would seem 
muebmorein accordance with tbe wiedoni,displayed t» rough- 
out tbe creation of animated nature, that thosa beings which 
from their very essentials are subject to whoiesale destruc 
tion should be spared tbe pangs iociient to the throes of 
dissolution. Ho one, except perhaps that most refined of 
humanitarians who bad scmples about drinking water on 
account of the sufferirgs he might cause to the animalculse 
therein, supposes that any real sensation of agony is experi- 
enced by the zOophyte which we tear from the rock, or by 
the oyster as we cut it from its shell; but there are many 
who contemplate the sport of tbe ang'er with horror, and 
who see, in the writhings of the worm on his hook or in tbe 
struggles of his finny victim, all the tortures of human mu- 
tilation. Where then, at what particular class of being, is 
the dividing line to be drawn? Are only radiates and mol- 
•lusks apathetic to dismemberment, or do they also experi- 
ence sensation, and how far in the ascending scale does the 
insensibility to pain exteDd in its decreasing ratio ? 

It seems to us, and we have no donbt biological fact will 
bear us out in the view,that the accidental influences of cul- 
tivation, of breed, of education inhuman beings, and also of 
differences in delicacy of nervous organization, play an im- 
portant part in determining the degree of suffering. It is 
well known that a savage will bear pain, not merely in abso- 
lute stoicism but apparently unmindfully, which if inflicted 
on a refined and cultivated individual would produce death 
or syncope. And this iB not merely confined to the barbarian 
but extends through all grades of society. Physicians state 
that the sufferings of childbirth are as nothing to the squaw. 
or to the woman wbo constantly performs coarse manual 
labor, when compared with those of the delicate females of 
our upper classes. The same general rule applies to the 
lower animals ; a finely bred horse winces under a lash that 
the dray brute would not notice.and the trained hound will 
y6lp at a blow of which a street cur would think nothing. 
With this distinction in varieties of species before us on 
one hand, and the fact that both reason and general belief 
p ant to tbe insensibility of lower animals on tbe other, we 
are brought to the consideration of an interesting argument, 
raised by Dr. Crosby of this city, in defence of the prac;ice 
of vivisection. It is advanced, as a generally received pro- 
position, that the sense of pain is designed for the self pre- 
servation of all animals, and further that each is endowed 
with this sense to an extent only sutnoient to ensure the re- 
sult. That is, in other words, that an insect, for exam pie, 
has a sufficient sense of Buffering to keep him from walking 
on a hot coal ; but if we threw him into the fire, his agony 
would be comparatively nothing as compared to that of soma 
higher animal in whom the sense of pain is implanted for a 
greater and more complicated variety «f purposes. 

It ia very d'lficult, a, most impossible, to judge of the ex- 
istence of pam in an animal by its mere physical coLtor- 
tion. A human being under the influence of ether, durirg 
an operation, often writhes and screams as if in great torture, 
and yet nothing is felt ; simi.arly people in convulsions show 
every external sign of suffering, and yet, beyond mere mus- 
cular soreness due to exaxiioD, none is present. Nor is the 
cry a proof of pain, for, as Dr. Crosby says, a pig will yell 
just, as lustily, if he be merely held as he will under tie in- 
fliction of a severe wound. We m*>y j ldge, however, with 
greater securi'y, from coincident actions on the part of the 
creature, »s to whether sufioriog is or is not prtseit. If a 
mm, for example, while undergoing a surgical cpera'ion, 
should, as in a case we once ea<v, coolly as* stthe turgeor, 
and complacently munch an apple while tbe kcife was pete- 
trating his flash, ordinary reason would lead us to tbe be 
11-= f ihat his assertion that " it did not hurt " wes true, and 
this even did dumbness prevent his stating tbe fact. If 
such be true in tbe one cas«, and in that of tbe animal 
which we know to be most acutely sensible, then it is logi 
cal y true in the instaoces of lower orders which we are sure 
possess sensici'ity in a less degree; and hence if a hors», as 
id onaof tbe cases cited by Dr. Croxby, have a fore leg shot, 
off in battle, and thirty. bix boura afterward b» found quietly 
grazing, although the stump is horribly mutilated, then itis 
reasonably certain that the pain is not proportionate to the 
lesion, if indeed present in any degree whatever. 

It is well known that animals often inflict on 'themselves 
injuries which apparently must cause suffering, and yet 
*very indication proves the same to be absent. Rabbits have 
torn themselves free from traps, aDd been found feeding 
minus two legs. Rats when pressed by hunger will eatt heir 
own tails. We have Been pigs.after their throats have been 
cut, cease their cries and attempt to eat, and it is said that 
the same animals when stuck unawares often pay no appar 
ent attention to the wound. It is curious also to notice that 
rabbits and rats, which can support themselves even if 
their locomotive process be injured, will bite off their feet 
if caught in traps, but that a carnivorous animal like the fox 
will never do so, for, once unable to run, be would starve to 
death. In the first case there appears to be no sense of pain 
to prevent the action ; in the second, the sense certainly ex 
ists. 

Agaln.crabs and lobsters drop their claws when frightened, 
and Beemed unhurt. There is a little l'zard in Sicily, which, 
when suddenly alarmed by the blow of a cane on the rock 



near to it, will break off from its tail and sc itttle away, run- 
ning io f o cbitac'es in it* path acting very like a ship with- 
out a rudder. Sir Hun phrey Davy came to the conclusion 
tl at in fishes tbe sensation of p*in was very trifling and tbe 
view seems proved when it is considered how infinitesimal 
the number of fiehes wu'cb arrive at ma-turity is, compared 
to the myriad? of eegs deposited. 

A wasp will eat aft-r it is cut in two; so will a dragon fly 
when impaled ; a<id that the insects shouli suffer to any 
degree eeeois on its face impos^iole, particularly if the mil- 
lions and millions which the birds eat be thought upori. 

There is besides a very carious ptovition of Nature which 
is littl« understood, and which comes into ploy s it wuld ap- 
pear, in all animals! ia the pjesenee of imm'nentdestiuct'on 
or in cases where great pain pies'imaM? exists, either to be 
inflicted by a natural enemy. We allude to the action of a 
mouse when in tbe power of a cm, or of a rabbit when seized 
by a weasel. In the lest, instance the rabbit remains motion- 
leas, without a sign of pain while being killed ;is is appar- 
ently, as the expression is, "paralyzed by fear," So also a 
motse, and precisely so with man, for Dr. LMugttone's de- 
scription of his sensations while boitg shaken >>y a lion ex- 
actly accords with such as we might imagine would bs the 
experience of the mouse, when in the claws of .the cat. 

But while there is every evidence that the suffering of the 
lower animals is certainly less tksn that of man under simi- 
lar circumstances, we cannot,however, coincide with the idea 
that it is so far absent, in tbe case of the brutes ordinarily 
sacrificed by vivisection, as Dr. Crosby seems to convey. 
As he states, however, an at aesthetic disposes of the ques- 
tion at once; and in general it is much more humane (and be- 
sides is an error on the safer side) to give the unfortunate 
beasts the benefit of the ether, as well as that of the doubt 

as to their sensibility. 

« m « 

Straw Iitglitntne Rods. 

The Journal of the Society of Arts, London, and other pa- 
pers have given currency to a statement, derived from a 
prominent French paper, to the effect that lightning rods 
made of straw had been used in France, and found quite as 
effective for protection as metal rods, and far cheaper. Pres- 
ident Henry Morton, of the Stevens Institute, has written an 
interesting reply to this statement, given in another colnmn, 
in which he shows the utter absurdity of the straw light- 
ning rods, and also takes occasion to point out,in a very c ear 
and satisfactory manner, what kind of a rod is necessary to 
ensure protection, how it should be arranged upon the 
building, etc. This article will, we are confident, be studied 
with interest by all who are really desirous of possessing 
correct information upon the subject. 

m .». . 

SCIENTIFIC AND PRACTICAL INFORMATION. 



PALL SICKNESS. 

In a lengthy article on the above subject, Dr. Hall con- 
cludes that If persons in the country where intermittent 
fevers prevail would adopt the precaution, in early fall, to 
take their breakfast before goiig out of doors, and keep a 
blazing fire upon the hearth in the living rocm during the 
morning aod evening, fevers and chills would almost en 
tirely disappear as a prevailing disease. 

The importance of ridding apartments of the dampness 
and sharpness of tne moriing and evening air, and the ex- 
puls'on of all aiasmatic particlea, cannot be over estimated 
by those who would have good health. 

THE FRENCH AND ENGLISH TUNNEL. 

Tbe project for the tunnel under the English channel has 
been officially transmitted from the French Government to 
the English Forugn Office. Among other plans, it is sug- 
gested that the means of inundating the ent're bore should 
be placed in tbe hands of easb gover«aent, so that, in case 
of war breaking out between the two countries, the wotk 
may be rendeied useless. It is calculated that a force of 
2 000 horse power, ooeratitg for two mon.hs, would be suf- 
ficient to pump the water out of the tunnel. 

A NEW WHITE ALLOY. 

This metal, recently invented by M. Delalot, is sa'd to be 
very cheap, and to possess qualities rendering it suitable to 
repla e the various white all >ys now in use. The propor- 
ti ns are pure red copper 80 part*, oxide of nanganesa 2 
parts, zinc 18 parts, and phoaDbate of lime 1 part. Tbe 
copper is first melted aad the manganese added little by lit- 
tle Wtien the latter is dissolved, tbe phosphate is similar- 
ly miugled. The senria is removed and 6n*lly the zinc ia 
added about, ten minut-s before castirg To accelerate the 
fusion of tbe manganese, | part fluoride of calcium, \ part 

borax, and 1 part wood charcoil may be U8«d as a flux. 
•»-<«.-•» 

The Boston Boar 1 of Fire Commissioners, taoght by the 
racent calamity at Fall River, have issued a circular calling 
the attention of persons who hxve on their premises appara- 
tus for preventing the spr-ad of fires, to tbe necessity of a 
rpgular inspection of and instruction and drill in the same. 
Tbey ad vise that, printed caTds,explaining the construction .ar- 
rangement, and use of such appliances,be posted where they 
cannot fail to be seen, and that the occupants be drilled as 
often as once a week in the use. Where fire escapes are 
attached to buildings.the board recommend that they be fre- 
quently used and examined. 

— — : <* n> m 

Mr. Theodoee J. Harbach, of Philadelphia, has designed 
and executed, for the great Centennial evett, di< s for medals, 
of a number of historic eutjacU, euch as Old Independence 
Hall, tbe Old Clacked Liberty Bell, a Head of Washington, 
etc On the obverse sides, persons can have their business 
cards, making a novel and durable advertisement, which the 
possessor is likely to keep. 
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THE AUTOMATIC GAS SAVES. 
It has been calculated that the average consumer of illu- 
minating gas, in large cities, is subject to a waste which 
costs him from one quarter to one third more for gas than is 
really necessary to produce the requisite light. The reason is 
obvious from the fact that the pressure, as transmitted from 
the works, must always be sufficient to'insure a full supply, 
not merely to the highest places, whither the gas lushes 
at greatest velocity, but to the lowest localities. The nor- 
mal pressure, therefore, never falls to a point at which no 
waste at the burner can take place. Nor is it, indeed, possi- 
ble for the manufacturer to supply each customer with the 
proper pressure to inBure the greatest luminosity, for he is 
prevented, both by'difference 




of situation of points of de- Fig. 1. 

livery and by the constant 
variation in the quantities 
drawn from the works by in- 
dividual consumers. Cutting 
off at the service cack or 
using check burners simply 
reduces the light without af- 
fecting the proportional de- 
gree of wasie ; so that the 
only valid means of avoiding 
the latter lies in an appara- 
tus which will automatically 
control the pressure, keeping 
the same uniformly at the 
most advantageous point, as 
the gas leaves the meter. 

A new machine for this 
purpose has lately been pa- 
tented (May 19, 1874), and 
engravings of the same are 
presented herewith. The no- 
ticeable feature is the absence 
of the straight diaphragm, 
heretofore commonly em- 
ployed, forming a flat dish, 
with the valve rod secured to 
its center, and governing the 
valve through its being forced 
upward as the pressure is 
augmented. The difficulty, 
due to the -hardening of this 

appliance and consequent loss of its vibratory power, is, it 
is claimed, obviated in the present apparatus, by making the 
device of leather, covered with graphite, and in telescopic 
form, so as to have from one and a half to six inches vibra- 
tory motion, according to the size of the machine. 

The operation will be understood from the sectional view, 

Fig. 1. 

An increase of pressure, whether it occurs in the mains or 
service pipe, by putting out lights, is instantly communica- 
ted to membrane, A, the tension of which is thereby in- 
creased. As the membrane expands it is forced upwards, 
carrying with it the rod, C, which works the valve, E, and 
contracts the aperture through which the gas enters cham- 
ber, G; the quantity now admitted in a given time beingex- 
actly equal to that which passed when the pressure was less 
and the opening greater. When the pressure again dimin- 
ishes, the tension of the 
membrane is of course re- 
laxed, and being forced 
downwards by the weight 
in the cup, B, again carries 
with it the rod, 0, and the 
aperture to the chamber, G, 
is enlarged. Thus it will 
be seen that the saver is a 
self-acting valve, the ope- 
ration of which depends on 
the equal'zation of antago- 
nistic forces, namely, the 
pressure of the gas within 
the chamber, G, impelling 
the membrane outwards, 
and the weight without 
impelling it inwards. By 
the combined action of 
these ver j dissimilar agents, 
the area of this aperture, 
by which the gas enters 
chamber, G, is exactly ad- 
justed to the velocity with 
which it moves. From the 
chamber, G, the gas es- 
capes by the outlet pipe. 

The comparative size of 
the apparatus and its mode 
of adjustment to the meter 
are shown in Fig. 2. The 
effect upon the flame will 
also be noticed. The con- 
struction is substantial and durable, the best quality of sheet 
copper, without seam, being used to confine the gas. The 
valves are ground and fitted so as to control a single burner, 
and may be readily cleaned of impurities. 

The manufacturers add that whoever pays six or eight 
dollars, or even less, a quarter for gas, will save at the rate 
of from twenty to forty per cent on his gas bills by using 
this machine. 

Further particulars regarding sales, and also relative to 
Inducements to agents, may be obtained by addressing G. S. 
Lacey & Co., 615 Broadway, New York city. 



Action of Sulphuric Acid on Iron and Steel. 

Iron or steel wire which has bean acted on superficially 
by sulphuric acid is usually found to be altered in its proper- 
ties. Its weight is increased, its tenacity is injured, so that, 
originally soft and flexible, it easily breaks ; and when a 
freBhly broken end is moistened by the tongue, it effervesces 
as if acted on by a mineral acid. These effects after a time 
disappear. Professor Osborne Reynolds, of Manchester,has 
ascertained that they are owing to the absorption of hydro- 
gen generated during the chemical reaction which takes 
place when the wire is immersed in the acid. He found 
that if an iron tube, closed at one end, be. immersed in a 
dilute solution of sulphuric acid, hydrogen passes through 

Vig. 
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THE AUTOMATIC GAS SAVER. 

the walls of the tube into the interior, and may be collected 
by attaching an india rubber tube to the open end of the 
iron one, and passing it under a gas holder. Professor Rey- 
nolds concludes that, whenever iron undergoes oxidation 
under water, it becomes saturated with hydrogen, and thus 
loses tenacity — an important consideration in the case of iron 
steam boilers on iron ships. 

CHAIN TOWAGE OS THE ST. LAWRENCE. 

By some oversight of our forefathers (not, however, made 
by the aboriginal Iroquois, whose town of Hochelaga was at 
the foot of the current), the city of Montreal was built at the 
head of the rapids ; and as, year by year, the trade of the 
city has increased, the number of vessels and their siz? has 
kept pace,°until the difficulty of getting ships into the har- 
bor became most formidable, involving great expense in 




CHAIN TOWAGE ON THE RIVER ST. LAWRENCE. 



towage, and, in the case of large sailing vessels and light- 
powered steamers, no inconsiderable delay from the impos- 
sibility, with unfavorable winds, of getting tugs enough 
about a large ship to drag her up the pitch. 

Various schemes were suggested for avoiding the diffi- 
culty : a ship canal coming in behind the city, piers at differ- 
ent points with stationary winding engines, etc. ; but eventu- 
ally Mr. A. Gilbert Nish, the engineer of the Harbor Com- 
missioners, determined, under instructions from the board, 
to make a trial of the submerged continuous chain system, as 
used on the Seine below Paris. The circumstances of the two 



cases were, however, so entirely different that a scheme, 
which might succeed with the comparatively small barge, 
and sluggish current of the Seine, would be a total failure 
with ships and steamers from 1,500 to 3 500 tuns burthe n 
drawing from 20 to 22 f^et of water, contending against a 
volume and velocity of water that, in the event of " taking 
a shear," will "whip" a 1,500 tun ship to and fro across the 
current with almost the speed and aB little apparent effort as 
when a current of air plays with a boj's kite. 

In designing the new machinery, Mr. Nish, assisted by 
Captain Wright, the mechanical engineer to the trust, de 
cided that every part should be constructed as strong, and 
of as few pieces, and as little liable to derangement, as 

possible. With this end in 
view, Captain Wright aban- 
doned entirely the wheelgear- 
ing used in the wire rope and 
chain systems of Europe, eith- 
er as a means of obtaining 
purchase or connecting the 
chain drums. The power was 
obtained by a pair of long 
stroke engines, and the con- 
nection of the chain barrels by 
coupllig rods, set at right an- 
gles, similar to those used in 
locomotives. 

With these instructions, 
Mr. E. E Gilbert, of the Ca- 
nadaEngioe Works, Montreal, 
was intrusted with the work 
of completing the designs and 
working out the details. The 
engines are non- condensing, 
with cylinders 22 inches by 5 
feet stroke. The frames are 
of the Corliss type, extended 
to receive the bearing of the 
outer chain barrel shaft. The 
weakening effect of lowering 
the first barrel shaft to the 
center line of the cylinder is 
counteracted by using a suffi 
ciently heavy pillow block cap, 
well fitted in the gibs, to 
maintain the full section of the 
frame ; the brasses are closed by side keys in the usual man- 
ner. The chain barrels are 2 feet in diamater, corryiDg nine 
tuns of best 1£ inch short link crane chain, the total length 
of the chain being 7,000 feet. The two tides are bolted to- 
gether by heavily flanged crosstie boxes, forming a very rigid 
structure, which, so far.has proved unyielding under the se- 
verest strains. The platform is of cast iron plates, reached 
by steps from the rear of the cylinders. The whole arrange- 
ment has a strong, compact appearance, and works quieily 
and without vibration under full steam and the severest 
strains. 

The cable was laid early in July,1873, and the tug brought 
a large steamer up the rapids on her return trip from laying 
the chain. She was work«d daily until the closing of navi- 
gation in November, 1873, without the slightest breakage, 
delay, or mishap of any kind, and proved in every respect a 

perfect success, and, in the 
single instance of hauling 
the steamer Precursor (which 
would otherwise have been 
abandoned) off the rocks, 
saved her own cost five times 
over. In hauliDg off the Pre- 
cursor, as the usual boiler 
pressure of 60 or 70 pounds 
did not appear sufficient to 
move her, the pressure was 
gradually increased until, at 
a little over 90 pounds, the 
stranded steamer began to 
slide into the deeper water. 
As the engines kept barely 
creeping round, stretching 
the hawsers as the pressure 
increased, it is probable that 
the pressure in the cylinders 
was nearly that of the boil- 
ers. 

The speed of the tug 
against the current is from 
four and a half to five miles 
per Lour, and the speed of 
the engines from 55 to 60 
revolutions per minute. The 
expense of fuel, etc., is very 
small. The principal expense 
.of hands is caused by the 
number of men required to 
haul aboard, in a strong cur- 
This, however, it was, when 



rent, 100 fathoms of tow line. 



we last heard of the vessel, intended to remedy by the 
substitution of a donkey engine for manual labor. The total 
cost of this vessel, of which we here give a perspective view, 
has been $25,000, including the 7,000 feet of chain.— En- 
gineering. 

«i »i » 

The iron establishments of the United States, including 
furnaces, rolling mills, steel works, forges, and bloomeries, 
areas follows: 681 completed blast furnaces, 343 rolling 
mills, 51 steel works, 37 forges, and 47 bloomeries. 
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THE UNDERGROUND RAILWAY, NEW YORK CITY. 

NUMBER II. 



[Continued from page 308.] 



In our preceding article we gave a map diagram of the city 
of New York, showing the general position of the Under- 
ground Railway. We also gave a profile of the railway, ex 
hibiting the grades and the various kinds of work along the 
line; also a view of the first bridge, in front of the Grand 
Central Depot. We likewise gave a general description of 
the work from 45th street to 116th street. The last section 
of open cut begins at this point, and extends to 133d street, 
where the railway grade rises to the bridge over the Harlem 
Railway. Referring to the profile given on page 308, it will 
be seen that this open cut, from 116th to 133d street, which 
here passes through the moat thickly settle! portion of Har- 
lem, is arranged at such a depth that it may hereafter be 
covered over and converted into a beam tunnel should it be 
deemed necessary, like the beam tunnels now existing on 



draulic cement and clean fine sand, in the proportion of one 
part of the former to two parts of thelatter, the ingredients 
being thoroughly mixed when dry. After water has been add- 
ed, the mortar is not allowed to stand foranylengthof time. 
Along the top of theretainiog wall runs a parapet wall of 
first class cut granite, with joints and beds dressed to lay 
three eighths of an inch. The dimensions of this wall are, 
in general, a breadth of two feet at bottom, eighteen inches 
on top, and a hight of two feetBix inches. On the parapet is 
placed the coping of granite, ten inches thick by twenty two 
wide, pene hammer dressed on the outside faces, and beveled 
on the sides, and prepared to lay quarter inch joints. All 
this is surmounted by a light wrought iron railing. Over 
this cut the street crossings, with the exception of those of 
52d and 53d streets, are iron plate girder bridges, to be here 
after described. To accommodate the cross street traffic at 
52d aud 53d streets, one bridge is constructed midway in the 
block bounded by these streets, the approaches being placed 
at right angles to the length of the bridge, an expedient ren- 



Preclpltatlon ot Zinc by Water, 

Z'mcmay be added to the list of metals which canbepre- 
cipitated by means of water. 1 he conditions seem to be 
these: If, to a solution of zinc chloride, just sufficient only 
of ammonia be added tore-dissolve the precipitate at first 
formed, the addition of water throws down zinc in the form 
of a gelatinous and bulky precipitate. In the cold, the 
whole of the zinc is not thus precipitated, but possibly with 
continued boiling it might be. — J. L. Dames — Chemical 
News. 



Influence of Gas Refuse on Fish. 

Professor Wagner, of Munich, has recently investigated 
the above named subject, and the conclusions he reaches are 
as follows : Fish put in water to which one per cent of gas 
refuse had been added became at once very restless, tried 
to jump out, turned on their backs after they had been in 
the polluted water for one minute, and were dead after the 
of six minutes. In water containing one half per 




Fig. 4.-THE UNDERGROUND RAILWAY IN NEW YORK. CROSS SECTION OF THE OPEN CUT ON FOURTH AVENUE. 



other portions-flf the line. At present there are bridges at 
croas streets over the open cuts. The total length of the 
work, from the beginning of the first open cut at 49th street 
to the ending of the last open cut at 133d street, may be put 
down in round numbers at 22,462 feet, of which 6,937J feet 
consist of ©pen cut, 4, 562| of viaduct, and 10,662 of tunnel- 
ing, of the three kinds already mentioned. 

This tunneling consists of three parallel and separate tun 
nels, a large one in the center, and on either side a smaller 
one. In tlie central tunnel, which has a span of twenty-five 
feet, are two tracks for the use of the express trains passing 
north and south; through each of the side tunnels, which 
have a span of thirteen feet, is a single track for the use of 
way trains, that on the east for trains passing north, and 
that on the west for those passing south. These latter tun- 
nels have abundant arched openings for ventilation and 
light, and are provided at convenient points along the line 
with passenger stations, to accommodate the local traffic. 
These stations will be hereafter described. 

Such, in brief, is an outline of the general plan of the 
whole work, and with this sketch we pass to the de- 
tailed description of the parts, taking up 
the work section by section, and limiting 
our attention to one of these divisions at a 
time. 

Section 1. From 49th to 79th streets. F. 
S. Dsyo, Division Assistant Engineer. 
Starting at 49th street, which may be ta- 
ken as the southern boundary of the work, 
we enter the first open cut, which, gradu- 
ally deepening as we proceed northward, 
extends to the south side of 56 th street, a 
distance of 1,775 feet, at which point it at- 
tains its greatest depth of 13 feet. The 
shape of the cat, therefore, is that of an 
irregular wedge (the base at 56th and the 
edge at 49th street), with a breadth at bot- 
tom of 50 feet in the clear, from retaining 
wall to retaining wall, a breadth at top 
from parapet wall to parapet wall, of 52 6 
feet, and a greatest depth of 13 feet. Of 
this cutting a cross section is given in Fig. 
4. It is lined throughout with retaining 
walls of first class rubble masonry, dressed 
to a moderate degree of Bmoothness on 
th9 face, well bonded and thoroughly 
drained with broken stone, the drains oc- 
curring about every fifty feet and provided 
with openings 4 inches by 6 inches. [The 
open cut, from 116 th to 133d streets, is si- 
milar to this, except that it is lined with 
brick masonry. Oar engraving, Fig. 4, re- 
presents stone linings one side and brick on 
the other.] In general the walls extend 
three feet below the grade of the road, and 
are nine feet thick up to grade, where the thickness changes 
to seven feet, and then tapers off toward the top with a bat- 
ter of one inch to the foot. Although the thickness of the re- 
taining wall, both at top and bottom, will,Jof course, vary with 
the hight, the thickness at the top is in no case greater than 
four feet, or less than two feet six inches ; or, at the bottom, 
greater than thirteen feet, or less than four feet, the great- 
est thickness at top and bottom occurring in the retaining 
walls of the viaduct at 104th street, where the dimensions 
are 29x13x4 The general proportions of the walls, in the 
open cut below 56th street, may ba given as 15x7x2"6. The 
stones in the face of the wall are laid with vertical and ho- 
rizontal joints in cement mortar, and plastered on the bHCi 
with half an inch of cement mortar well rubbed down. TMb 
mortar is composed of the best quality of Ulster county hy- 



dered necessary by the impossibility of constructing them in 
the usual way, on account of the hight and length of the 
bridge and the narrowness of the avenue, the span of the 
former being fifty-two feet six inches, and the width of the 
avenue one hundred and four feet. Our engraving, Fig. 5, 
is a perspective sketch of this bridge. 

At the south side of 56th street begins the first of the beam 
tunnels, which extends thence to the south side of 67th 
street, a distance of 2 862 feet. 

In our next article we shall illustrate the construction of 
th eee tunnels, which are somewhat novel and peculiar. 

In our last number a typographical error occurred in con- 
nection with the name of the draftsman of the Underground 
Railway. Mr. William H. Hornum is the chief draftsman, 
under whose supervision the labor of preparing the working 
drawings for this great work has been done. 

Changing Smooth Bore Cannon to Rifles. 

A series of important experiments is now in progress at 
Sandy Hook, for the determination of the merits of the new 
plan of changing smooth bore, guns to rifles by the insertion ] 



cent or one quarter per cent of gas refuse, the fish were 
killed in half an hour and an hour and a half respectively. 
The addition of one tenth per cent of the substance killed 
the fish in about seven hours. 

Professor Wagner recommends that, instead of throwing 
the refuse into streams in quantities at a time, it should be 
allowed to flow in very gradually, at a rate not exceeding 
five quarts per minute. By thiB means, these small amounts 
would be at once diluted to such an extent as to become 
comparatively harmless, chemical decomposition of their 
elements in the river water setting in at the same time ; and 
then injurious influence on pisciculture need no longer be 
feared. 
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Steel Direct from the Ore. 

The system of Ponsard, for producing steel direct from 
iron ore, has attracted much attention, and La Melallurgie 
gives the following account of a recent experiment made on 
this system. 

The apparatus consists principally of a gazogene, which 
transforms the fuel in a series of large chambers, and of an 
apparatus in brick, called the recuperator 
of heat, which receives the flames from 
the furnace, and restores the caloric in the 
form of hot air. The compartments of the 
chamber serve successively for the reduc- 
tion of the ore, for the reactions which 
are effected, and, finally, for the fusion of 
the whole charge in such a manner that 
the separation of the component parts is 
effected by the difference of density. 
These various phases of the operation re- 
quire very different temperatures, and the 
production of these is the special object of 
the apparatus. On the side of the furnace 
doors the temperature is only that of red 
heat, while beyond the heat is so great that 
the eye is unable to support the intensity 
of the glow. This extraordinary heat is 
estimated at 3,632° Fah. 

The success of the experiment is re 
ported to have surpassed all expectation, 
and the result obtained is considered to de- 
monstrate the possibility of producing steel 
direct from the ore without any of the 
transformations necessary under existing 
systems. Of course this is a fresh revo- 
lution in the history of metallurgical in- 
dustry ; and it is almost unnecessary to add- 
that, should the system justify the report, 
it will prove a revolution indeed. 



FIG. 5.- 



THE UNDERGROUND RAILWAY IN NEW YORK. BRIDGE OVER THE OPEN CUT ON 
FOURTH AVENUE, BETWEEN 52d AND 53d STREETS. 

of a coiled wrought iron cylinder, secured in position by a 
collar at the muzzle of the gun. A 10 inch smooth bore is 
thus converted into an 8 inch rifle. If the system proves 
successful, it will enable the Government to utilize a large 
number of guns now useless. The casemates of almost all 
the fortifications of the United States have been built of a 
size admitting no larger piece than the 10 inch cannon, and 
it has been suggested that, by a steel cylinder instead of one 
of wrought iron, a gun of th6 above caliber may be altered 
even to a 9 inch rifle. 

Experiments thus far made demonstrate that, while the 10 
itch smooth bore uses a projectile weighing 127 pounds, the 
same gun, altered, gives nearly double the force, a more 
even rate of speed, greater penetration, and increased accu- 
racy, with a shot of 186 pounds. 



The most Eminent American. 

The most eminent living American is 
William Cullen Bryant, of New York city, 
poet, author, editor, and. publisher. Born in 1794, in Mas- 
sachusetts, he is now in the 81st year of his age, still active 
and vigorous both in body and mind. His first volume of 
poems was published in 1808, in his fourteenth year, and from 
that time to the present, a period of 66 years, he has been a 
constant contributor to the literature of the world For the 
past 48 years he has been editor and proprietor of the New 
York Evening Post newspaper. On the recent occasion of his 
80th birthday, November 4, 1874, he was waited upon by a 
number of our most prominent citizens, and heartily con- 
gratulated for his continued health and long and useful life. 
Hespoke,inreply,of the remarkable changes that had taken 
place in the political affairs of the world during his lifetime. 
Wbat marvelous discoveries have been made, too, in the 
world of Science during the same period ! 
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Straw Lightning Conductors. 

"Straw is about the last material one would ( think of using 
for a " ligh niDg rod ;" but according to a French journal, it 
answers tbe purpose admirably. It had been observed tbat 
the straw had the propsrty of discharging Leyden jars with- 
out epaik or explosion, and some one in the neighborhood 
of Tarbesgotthe idea of constructing lightning conductors, 
which were formed by fasteaing a wisp or rope of straw to 
a deal stick by means of brass wire, and capping the con- 
ductor with a copper point. It is asserted that the experi- 
ment baa been tried on a large scale around Tarbes, eighteen 
communes having been provided with such straw conduc- 
tors, only one being erected for every 60 arpents, or 750 
acres, and that the whole neighborhood has thus been pre- 
served from the effects, not only of lightning, but of hail 
also. The Journal of the Society of Arts says :• This state- 
ment comes from a respectable source; and the apparatus 
beiog extremely simple and inexpensive, it is at any rate 
worth the trial. Copper conductors are out of tbe question 
in ninety-nine cases ou'. of a hundred, but every cottager al- 
most could set up astray one." 

To the Editor of the Scientific American : 

On reading the above account of straw lightning rods 
which you sent me, I m ade the simple experiment of meas- 
uring the » lectrical resistance of a small bundle of straws, 
and found it to be very high indeed, say a million or two 
tiroes as great *sa copper wire of the same s ze. This real- 
ly disposes of the question of usefulness for lightning con 
ductors; fo , r.ot to mention other considerations, with such 
a resistance as this, tbe straw rod, if struck, would be in- 
stantly igoikd, if not even blown to pieces by an explosive 
combustion. 

Tbe real question of moat importance to a lightning rod 
is, however, not whit will becoon of it after it is struck, 
but, strange as it muy sound when first etatfd, wiat cer 
tainty there is of is be ng struck. Thus: Supposa it to b^ 
proved that, a given rod if struck would carry to the ground 
a'l the elsctnoUy entering it, but tbat this same rod was far 
lesa likely to b? st'uck than tbe adjacent gable of tbe 1 ouee : 
What use would such a fiiog be as a protection ? Evident- 
ly we bave first to consider tbe conditions which willsecura 
the sfrikiDg of the rod in prefertnee to anything else near 
it, atd th n it will be time to iuqalre as to its capacity to 
carry off tbe fluid wh°n i", gets it. 

I have alivady indicated, on a previous occasion, and you 
have ably discussed, the very s : mple conditions involved in 
this first aad most important problem. Briefly they are 
these: That the lightning rod should offer a path to the 
earth presenting many hundred tim a s less resistance than 
aoy of the neighboring accideutal paths, made up of metal 
pipes, rods, nails, bolts, Dirges, stove pipes, gutters, and 
the like, interspersed with woodwork, human beings, and 
other destructible matter. The electric fluid, when it finds 
presented to it two equally good roads, impartially divides 
itself and sends half its substance by each route. If it finds 
two routes where the obstructions or resistances are as 
one to ten, then it sends ten times aa much of itself by the 
easy as by the difficult road. In order that a rod, therefore, 
should keep all of a flash to itself, it must offer immensely 
superior inducements in the way of conduction to the 
g ouud. If it does this, tlea it is an absolute protection to 
all around it, and not otherwise. Now experiment has 
proved beyond a question that the conducting power of a 
given substance varies with its cross section or weight per 
running foot; aod therefore, when we take a rod of some good 
conductor, such as copper, and make it thick and connect it 
thoroughly with the earth, we get an eaBy oath to the earth, 
for any cloud-collected electric fluid. What we must do, 
moreover, is to mak . this path so easy that no chance road 
shall come anywhere near it for easiness. 

Under the existing state of affairs, with the large quanti- 
ty of metal used in our buildings, this can only be done 
when we have either a very thick rod or its equivalent ob- 
tained by uniting the rod near the roof to the very water, 
gap, and oth«r pipes which would otherwise be its rivals. A 
conductor fulfilling the above conditions will always be easi- 
ly able to carry all the electricity that strikes it. We con 
stantly see recommendations of this or that form of rod bs- 
cause it has more surface, and electricity of high tension 
travels chiefly on the surface. Grant that this last state- 
ment applies in full force to lightning, yet we see that it is 
of no practical importance. Increase of surface will not di- 
minish reaistance or improve conducting power. Thiswe 
know by countless experiments, and the opposite is not even 
claimed. If, therefore, a C3rtain rod has not substance 
enough in it to make it an efficiently good conductor, equeez 
ing or twisting it into any possible form will not do it any 
good in the direction of securing the attention of the light 
ningtoit; and if it is r.ot struck, of what comfort is it to 
believe that, if the ligh* ning (which went into the house and 
set Sre to it or killed the 'ntnates) had only gone to the rod.it 
would have traveled to its own delight on the outside of 
the same ? Lightning is not to be outmanceuvered cheaply 
in this way, e tberby athinpbee of metahwhose insufficient 
conducting pi aver is not increased by giving it a ribbed sur- 
face or a spiiii! twist, nor by anon-conducting straw. 

I have said nothing here of another way ia which the low 
resistarceof a lightning rod is effective, namely, in facilita- 
ting induction and thus charging itself and the a'r above it 
oppositely to t'te thundercloud, by which means the dis- 
charge ig still further determined in t'je line of the rod. 
But this only adds to th< force of my former argument in 
favor of good and abundant conductors. 



In conclusion, I can only regard the French straw theory 
as a canard, though if it had originated in this State (N w 
Jtrsey) I should have considered it only the consequence ol 
a verbal ambiguity, as we know that New Jersey lightning, 
moderately diluted, passes with great facility along a straw. 

Stevens Institute of Technology. Henrt Mobton. 

[Possibly some of our readers may not be familiar with 
the fact that apple whisky is known by the name of New 
Jersey lightning. — Eds ] 

g » <3» — — — — ™— — 
Grinding Plane Irons. 

To the Editor of tine Scientific American : 
Seeing in a recent number of your paper a description of 
a device for equalizing the 
wear on grindstones, I seno 
you an illustration of a hold 
er for plane irons, chisels, 
etc, , with which one man 
can both turn the stone and 
grind the tool much more ac- 
curately than by holding it 
in his hand. 

A is a piece of spring steel, 
8 inches long, bent at each 
end, with thumbscrew. You 
grasp the holder with the 
left hand, at B, sticking th6 
point, C, into a b»ard or the 
wall, at such a distance from 
the stone as to bring the 
iron, D, in the right position 
ou the stone. By raising oi 
lo we ting C, the bevel is re- 
gulated. 

J M. Richardson. 
East Cleveland, Ouio. 




Cable Telegraphy, 

To the Editor of the Scientific Ameriean : 

lo your issue of November 7, 1874, you publish a commu- 
nication from Mr. T A. Edison, Newark, N J., referring to 
a pap«<r read before the Btitish Association by W. K Win- 
ter, on an i tn pro v. ment in cable telegraphy. Mr. Elisor 
says tdat th« principle Bhown was invented by himself, and 
patented bo h in England and in this couMry eorre three 
years ago, and that it is used by the Automatic Telegraph 
Company. Permit m°, as the consulting electrician of tbat 
company (and as owner of all the electrochemical autotra 
tic talegraph patents used by said, company), to deny in toto 
the above assertion, and to show how tbe case real'y stands. 
in order that Mr- Edison (as well as other parties) may know 
how it is himself. 

In tbe first pla<-e, the party referred to, Mr. W. K. Win- 
ter doesnot c aim any itnpr >vementin automatic telegraphy, 
but simply au im proved method of operating a galvanome 
ter or other receiving instrument by mtans of the induction 
coil and earth contacr, wherein he uses lhn primary and sec 
oodary wires of an induction coil as a balance or Wheat 
stone bridge, whereby the ioctease of the current through 
the primary wire not only induces a current in tbe secondary 
w'r?, but causes a self-induced current to flow, being in fact 
an equivalent for the condenser wi'h shunt helix. Mr. 
Winter's patent bears date December 6, 1872. 

In tbe second place, Mr. T. A. Edison professes to claim 
(in an English patent under date April 26, 1873) one or more 
electro magnets in the shunt circuit, to neutralize the atten 
uationsof the pulsations in the main line circuit, and bring 
tbe line to a normal condition, to prevent tailing upon the 
chem'cal paper of a chemical telegraph : in fact, an equiv- 
alent for a condenser with shunt helix. 

Ia the third plane, I claim (under patents of dates October 
18, 1870, August 29, 1871, April 9, 1872, April 22, 1872, Sep 
tember 10, 1872, September 2, 1873) the use of electro-mag- 
netic rheostats, rheostat overflow dams, condensers with 
shunt helices, or accumulators per se, in a shunt or branch 
circuit.in combination with an electro- chemical automatic tel- 
egraph, to bring the line to a normal condition, prevent tail- 
ing, and produce rapid work. 

As a twenty years' subscriber to your valuable journal.I ask 
that you will do me the justice of inserting this my reply. 

Passaic City, N. J. Geohge Little, C. E. 



A Simple Plan of Ventilation. — The following simple 
method for ventilating ordinary sleeping and dwelling rooms 
is recommended by Mr. Hinton in his " Physiology for Prac 
tical Use " : A piece of wood, three inches high and exactly 
as long as the breadth of the window, is to be prepared. Let 
the sash be now raised, the slip of wood placed on the sill, 
and tbe sash drawn c'osely upon it. If the slip has been 
well fitted, there will be no draft in consequence of this dis- 
placement of the sash at its lower part ; but the top of the 
lower sash will overlap the bottom of the upper one, and 
between the two bars perpendicular currents of air, not felt 
as draft, will enter and leave the room. 

«> «»» ». _ 

In causing anaesthesia by subcutaneous injections of chlo- 
ral, M. Colin states that weak solutions should be used ; and 
when forced into veins, the operation should be performed 
very slowly, so as not to cause syncope. Veins near to artic- 
ulations should be avoided. 

^-40-t » 

M. Hanneckek uses for the oxyhydrogeu light (and ob- 



Instltntlon of Naval Architects. 

The Institution of Naval Architects, John street, Adelphi, 
Lindon, have issued the following list of subjects on which 
communica' ions are desired : 

1. On the construction and armament of ships of war. 

2. The effect on naval construction of torpedoes or other 
modes of submarine attack. 

3. On the life and cost of maintenance of merchant steam- 
ships. 

4. On the preservation of the hulls and cargoes of ships 
from the effect of bilge water, leakage, condensation, and 
other causes of internal decay and corrosion. 

5. On the disposition and construstion of bulkheads, and 
on their attachment to the sides of iron ships. 

6. On the maBting of ships, and on iron and steel masts 
and yards. 

7. On the ventilation of ships by natural and forced drafts, 
with details of any system in actual operation. 

8. On the fouling of ships' bottoms and its prevention. 

9. On machines for the economizing of labor in the con- 
struction of ships. 

10. On the use of machinery for economizing labor on 
board ship, whether merchant ships or ships of war, and 
whether for loading or maneuvering. 

11. On telegraphic or other communication of orders on 
board ship. 

12. On the construction of slips and launching ways, and 
on the launching of large ships. 

13. On the present state of knowledge of the strength of 
materials as applied to shipbuilding, with especial reference 
to the use of steel. 

14. On methods for the proper strengthening of ships of 
txtreme proportions, and on the precautions necessary to 
insure their safety at sea; also on the lengthening of ships. 

15. On the straining effect of engines of high poweron the 
structure of ships, and the arrangements necessary to obvi- 
ate them. 

16. On legislative interference with the construction, stow- 
age, and equipment of ships. 

17. Tbe design, construction, and measurement of yachts. 

18. Ou floating structures other than ships, such as docks, 
ighters, pontoons, and so fo/tb. 

19. On ships for special purposes, such as light ships, 
telegraph ships, cattle and special passenger ships, and 
others. 

20. Actual measurements or records of sea waves; tbu'r 
higbt, length, periodic time, atid spetd of advance ; or tleir 
profiles. 

21. On the results of the best modern practice in ocau 
steam navigation, with reference to ti e latest modem im- 
provement?, such as surface condensation, superheating-, 
compound engines, and the like; also tbe value of each of 
these taken separately, and especially the results of ai,y ac- 
tual experiments to test this point. 

22. On the friction developed in marine steam engines of 
different forms ; and on the difference betweeu the gross in- 
dicated horse power developed in tbe cy Uder, ard the net 
effective horsepower ava'Jable for the propulsion of the ship 
after working tbe air pump, slide valves, atd other moving 
pans of the engine. 

&3. On economy of fuel in marine engines, with detailed 
results. 

24. On methods for starting, stopping, and reversing marine 
steam engines of high power. 

25. On marine boilers, their form, rate of combustion, and 
tbe proportion of their various parts. 

26. Information as to the alleged rapid deterioration of 
marine boilers supplied with water from surface condensers, 
and the remedies for the same. 

27. Exact information — either experimental or theoretical 
— on the efficiency of propellers. 

28. On any novelties in the construction, equipment, or fit- 
ting of ships. 

29. On any novelties in the construction, arrangement, or 
details of marine engines and propellers. 

m Hi m — 

Iron Ore Bed In New ITork City, 

We find it Btated in several of our English contempora- 
ries (and it will be news to most of our residents) that "some 
excitement has been aroused in New York by the discovery 
of a rich vein of hematite iron ore in the heart of the city, by 
some workmen who were digging foundations for a new 
building. The vein, which is 30 feet wide, was found at a 
depth of only 4 feet from the surface." We expect to hear, 
by the next foreign mail, of the erection of a smelting fur- 
nace at the mine " in the heart of the city." 

We were led, by this startling announcement from across 
the water, to inquire into the facts of the remarkable dis- 
covery ; and we learn that some laborers, engaged in digging 
a foundation on the corner of Washington and North Moore 
streets, struck a layer of scoria and cinders, the debris of 
some furnace, which had been used for filling in the ground 
a long time ago. Our reporter was shown some specimens 
of the "ore," deposited in barrels by the workmen, who 
seemed quite delighted at the sensation which their discov- 
ery had created abroad. 

. «»_««-,-• — ___ 

Curious Apples. 

Doubts are entertained by some pomologists as regards 
the truth of the statement made that apples have been 
grown in which two or more varieties were blended into one, 
tbat is, apples having one section sweet and the other sour. 
We have seen such fruit and therefore know that it ha* been 
produced. A tree bearing apples of this Da^ure formerly 
stood in a gentleman's garden in Gfeo-getown, Mass. It was 



tains increa»ed brilliance) a cylinder composed of carbonate 
of lime, magnesia, and olivine, com pressed by hydraulic 
pressure. The olivine used is a na sural silicate of magnesia of largesize, and. in some years produced several bushels of 
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luit. The owner fold tbe apples as curiosities, and fre- 
quent y itdwidua) specimens brought larg* prices. It was 
exc ejngy in'er'Stiig t,o examine the crop, as one apple 
differed w'oely trom another, and there was difficulty in find- 
ing two pr cieely »1 k >. A few were found in which almost 
exiCiy ooe h»U wsb s weet and tbe opposite sour, but a ma- 
jority were made up differently. Sections, one quarter or 
one sixteenth, more or less, would be sweet or sour, and tbe 
remainder would be of the opposite kind, The line of de- 
marcation 00 tbe tk'n waB distinctly dtfined, the sour por 
tioo hwng a reddish color, while tbe sweet wag of a pale 
green. Tuere was no mistaking the flavor; the sour portion 
was vary sour, and the sweet very sweet. On the same tree 
apples grew which were uniform in kind, some being entire- 
ly sweet aad ot'jeTB entirely sour. 

This pocnologiral freak was brought about by a careful 
process ot budiiog, two buds of different varieties being 
d vidad, aad one half of each joined together, so as to ad- 
here and grow in that condition. As none of this fruit has 
beeaseeu of late years, we conclude that the tree has per- 
Ubed, — Bodon Journal of Chemistry. 

We can corroborate the foregoing, having ourselves seen 
them growing, and tasted apples that were sweet on one half 
and sour on ihe other. This was several years ago. The 
tree which produced this curious fruit was upon the prem- 
ises of the Rsv. Dr, Ely, of Monsou, Hampden county, MaBS. 



PRACTICAL MECHANISM. 

NUDRER XILl. 



BY JOSHTTA ROBE. 



PISTON KINGS. 

The tension referred to in our last (see page 293) is, in all 
probability, cauBed by the unequal cooling of the ring after 
it is cast. 

Iron and brass molders generally extract castings from 
the mold as soon as they are cool enough to permit of being 
removed, and-then sprinkle the sand with water, to cool and 
save it as much as possible. The consequence is that the 
part of the casting exposed to the air cools more rapidly than 
the part covered or partly covered by the Band, which creates 
a teneion of the skin or outside of' the casting. The same 
effect is produced, and to a greater extent, if water is sprin- 
kl d on one part of a casting and not on the other, or even 
on one part more than on another. 

It has already bean stated that brasses contract a little, 
sideways, in the process of boring, and that work of cast 
metal abers its form from the skin of the metal being re- 
moved; this alteration of form, in both cases, ariseB in the 
ca-ie of a piston ring from the release of tbe tension. 

It sometimes occurs that a piece of work that is finished 
truein ail its parts may unexpectedly r-quireacuttoba taken 
ofl an unfinished part (to allow clearance or for other cause), 
and that the removal of the rough skin throws the work out 
of true in its various parts, as, for instance: a saddle of a 
lathe be'ng scrap-d to fit toe lathe bad, and its slides finely 
scraped to a surface plat' ; or the rest itself being fitted and 
adjusted to the cro's side of the saddle. If, when the nu 
aad screw of the cross s ide are placed in position, the nut is 
discovered to bicd asa nst the gnove(of the saddle) along 
wVch it moves ('.he out b«ing too thin to permitof any more 
biing taken off it) therd is no alternative but to plane the 
groove in tie saddle deeper, which operation will cause tbe 
saddle to warp.d st-rying its fit upon the lathe bed, and the 
truine>s of the Vs of tue cross slide, and that to such an 
ex.ent as to s m^timss require them to be refitted. 

Toe » vl effects of this tension may be reduced to a mini 
mum by tak'tjg tbe castings from tbe sand and placng them 
in a beap in some cm vaaientpartof thefoundery, and cover 
ing them wir.b sand k»pt in that place for the puroose : and 
by rou^h'ng out all the parts of the work wbich are to be 
cut a*, on* cbuek'ng before finishing any one part. 

P.etoTj ri gs are turned largerttian th» bore of the cylinder 
which lb y are intended to fit, and, as before stated, sprung 
into th«cy 11 oder. Tueamouut to wbich they are turned larger 
depenis upon the form of split intended to be given to the 
riDg; if it be a straight one, cut at an angle to the'face of 
the ring, which U the form commonly employed, the diame 
ter of tbe ring may be made in the proportion of one quar 
ter inch per foot larger than the bore of the cylinder, suffi 
cient be'ng cut out of the ring, on one side of the split, to 
permit tbe ring to soring in to the diameter of the cylinder, 
w >en tbe riog m<y be placed in the cylinder and filed to fit, 
takirg care to keep the ring true in the cylinder while revolv 
ing it to mark it. But if the ring is intended to be of the 
form bera illustrated, the ring must be made of a larger 
proportiooa'e diameter, the proportion depending upon how 
much tbe ends of the ring are intended to lap each other 
the lap being from a to B, in Fig. X. 



LATHE WOBK. 

When holts and plates are employed to hold rough w iki 
rare must be tak»n to place the plates ovtr those parte of 
the work which touch against the chuck or faceplate against 
which the work is bolted; or the pressure of tbe pla es on 
the work will spring it, and when it is taken o.ut of tbe lathe 
(or other machine) it will spring back to i;s original position, 
and the part that has been cut will be no longer true, caus- 
ing in many cases a great deal of unnecessary vis* work. IE 
it iB not practicable to so place the plates, then ihoee parts 
of the work which stand off from the face plate or ctuvk 
should be kept from spriigirg by having wedges driven be 
tween them and the plate, which is of great importance in 
light work. 

The plates (or clamps) should be so placed that the ends 
gripping the work travel in advance, tbe boltB being kept as 
close to the work as possible and the packing at tbe other 
end of the plates, as shown in Fig. 42. a a represents the 

cbu k plate, B is tbe work, 
C C are tl e plates, and D D 
are the packing pieces. Hea- 
■vy cast iron work requiring 
much turning to be done to it 
between the centers should 
have wrought iron plugs 
screwed on the ends, and the 
centers put into the wrought 
iron; because centers, if of 
cast iron, cut, and soon run 
out of truth. Before boring or 
turning work th at i s chucked , 
if there is sufficient room, 
put a rod of iron between the 
centers to counteract any end play there may be in the spin- 
dle of the lathe. In applying a steady rest, be careful not 
to put an unequal strain on the work by screwing any of 
the jaws tighter than the others, or it will spring the work 
out of the straight line, in which case the cut taken by the 
tool will not he parallel. When there is sufficient room, use 
a boring bar with a small tool in it for boring holes ; for the 
extra strength of the boring bar enables the tool to take a 
heavy cut, which a boring too] having a slight body would 
not do, in consequence of the springing. 

If work chucked in a lathe is much heavier on one side 
than on the other, bolt a weight on the chuck (near the light 
side of the work) sufficiently heavy to counterbalance it, oth- 
erwise the centrifugal force generated by the revolutions of 
the heavy side of the work will cause it to revolve eccentric- 
ally, and to be io. consequence turned untrue. 

In turning a cone on anything which is held between the 
centers of the lathe, tbe dog or clamp used to drive tbe work 
must be so placed as to be able to move to accommodate the 
varyiog angle of the center line of the work to the center line 
of the poppet head of the lathe, as illustrated in Fig. 43. 
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There is mire woTk entailed in giving a piston ring this 
form of split, but it is undoubtedly superior to the plain one. 
Another plan to givespring to a piston ring is to turn it to the 
same diameter as the bore of the cylinder, and then to pene 
it all round on the inBide face (that is, the bore), the result 
being tbat, when the ring is sawn in two (which is all that 
is necessary in this case), it will spring open and be of a 
larger diameter. When, however, it is placed in the cylin- 
der, it will require to be spruDg together again to the diam- 
eter to which it was turned (the split being open to the width 
of the split cut by the saw), eo that it will not require much, 
I aiy, filing to fit it to the cylinder, 
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The dotted line, a, represents the c nter line of the work; 
B B are tbe lathe ce'.t»rs. C % t'>e center line of the poppet 
head of the latbe, D D is the chock p'ate E is the position 
of the center iine r.f tb» dog or dritirg cl»mp at one side oj 
the lathe center, and F is its position wbeo the lathe hap 
made one half of a revolution; from which h will be p«r 
ceived tbat tbe tai stock of the lathe, Ving moved out ot tie 
center line of the headatock of the lathe, tbe end of tbe dog 
or clamp which is driving the work advaoces toward and 
recedes from the chuck plate at every revolution, and liberty 
must therefore be given it to move in that manner. 

In boring brasseB for journals, place a piece of sheet tin io 
tie joint of the brasses, and bore th-m the thickness of the 
tin too large, which will make them fit well on the crown 
when the tin is taken out; for brasses bored with the joints 
close together always bind on the sides, and will not fit 
down on the crown without being filed. 

Tbe same end may be attained by boring the brssses s 
trifle too large, so that filirg a little off the faces of the joint 
will let them together and down on the crown; but the above 
described plan is the best. 

Tbe amount of shrinkage to be allowed for contraction, on 
holes in cast iron of two or less inches bore,«bould he so litr'e 
that,the outside callipers being gaged to toue'o. the shaft very 
lightly and the inside callipers or gage to toucb the bole only 
sutficientlytofeelthetouch.you can just fee plainly between 
the two when they are placed or gaged together. 

For larger sized bores, proportionally increased allow- 
ance should bemade,Bo that a hole of 12 >o ches diameter will 
have less than ^ T of an inch of shrinkage. Wrought iron 
may he given a little more sbriikage.and steel one half less 
in the case of tbe 12 inch hole. 

EXPANSION AND CONTRACTION. 

Much labor and expense may often be saved by employ- 
ing tbe principles of exp noion and contraction to refit work 
For instance, supoose a bolt has worn loose: the bolt may be 
hardened by the commio pruesiate of potash process, which 
will cause I', to increase in eiz°, both in length and diameter. 
The bole may be alro hardened in the same way which will 
decrease its diam-ter; and if the decrease is more than ne 
cessary, the hole may be ground or " lapped " out by means 
of a lap A lap iB a mandril used to grind holes which are 
not quite true, are a trifle too small, or have been hardened 



and cannot therefore he cut by a tool A lap may be simply a 
piece of lod coppr, or an iron mandril with tin or lead cast 
armnd it. The diameter of a lap should be turned to he an 
easy fit at both ends in the hole and a trifle larger in the 
middle, so that the hole which it is intended to grind will fit 
tightly on the middle of the mandril, the latter being about 
three times the length of the former. 

The operation is to place the lap through the bole which it is 
to grind and then between the centers of the lathe ; then .while 
the lathe is running at a high speed, supply the lap with oil 
and grain emery, moving the work hick and forth along the 
lap until it will pass easily from end to end, when the lathe 
may hi stopped and the lap indented with a cold chisel, and 
supplied with oil and emery,and the grinding opera'ion pro- 
ceeded with aa before. The work should be held upright 
and on each side of the lathe alternately, so that its weight 
shall not cause the grinding to be excessive on one side of the 
hole. Only about -^ of an inch of ehrii kage can be obtained 
on a holeand bolt by hardening, which, however, is lighly 
advantageous when it is sufficient.becauseboth the hole and 
the holt will wear longer for being hardened. 

For closing long holes, boxes, etc , the water process may 
be employed, as represented in Fig. 44. a a is the section of 
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a wrought iron square box or tube, which is supposed to 
be made red hot and placed suddenly in the water, B, from 
its end.C, to the point, D ; ihe result is that the metal in the 
water, from C to D, contracts or shrinks in diameter.and com- 
presses the hot metal immediate^ above the water line, as 
the small cone at D denotes. If then the box or tube is 
slowly immersed in the water, its form, when cold, will be 
as described in Fig. 45, that part from C to D maintaining 
its original size, and the remainder being smaller. 

It mast then be reheated and suddenly immersed from 
the end, E, nearly to D, until it is cold, and then slowly low- 
ered in the water, as before, which will contract tbe part 
from D to C, making the entire length parallel but smaller, 
both in diameter and bore.^than befure it was thus operated 
upon. 

Small holes to he reduced in bora by this process should 
be filled with fire clay.and the faces nearly or wholly covered 
with the same substance, so tbat the water will first cool tbe 
circumference, as shown in Fig. 46 a represents the hole, B 
the circumference ot the washer tup- 
posed to be operated on, and tbe dotted 
line. C, the fire clay filliog the hole and 
nearly covering the face ; so that the 
part not covered will cool first, and, in 
contracting, force inwards the metal 
round tbe bole, which is preven'ed 
from cooling so quickly by the cley and 
therefore gi»ea way to the compressing 
fore* of the outside and cooler metal. 
This principle may he made use of 
for numerous purposes, as for reducirg 
diameters of the tyr> s of wheels, reduc- 
ing the size of wrought iron bands, or 
for closing-in connecting rod straps to 
re6t tbem to the block end, the mode of 
operation for which is, in 'he case of a 
rod whose strap is held by bolts running through the block 
and strap, to bolt the strap on tbe rod to prevent it from 
warping, to then heat the back of the strap, and (holding the 
rod in a vertical position) submerge the back of the strap in 
water to nearly one half its thickness. 

If the bolts are not worn in the holes, or if the strap is 
one having a gib and key, they may be merely put into their 
places without placing the strap on the rod. Even a plain 
piece of iron shrinks by being heated and plunged into water, 
but only to a sl'ght degree, and the operation cannot he suc- 
cessfully repeated. Eccentric rods which require to be 
shortened, say ^j- of an inch, may ha operated on in this 
manner, in which case care must be taken to immerse them 
evenly so as not to warp them . 




Prizes for Essays. 

The Academy of Arts, Science and Belles Lettres of Caen, 
France, offers a prize of eight hundred dollars for an essay on 
the subject of the functions of leaves in the vegetation of 
plants. A dissertation on the present state of science on this 
question, including tbe results of personal experiment, 
showing new facts tending to confirm or modify the doubt- 
ful points in theories now admitted, is required. TJ»e papers 
must he submitted before January 1, 1876. 

Another prize, of one hundred dollars, is offered by tie 
Academy of Sciences of RoueD, for a treatise on the advan- 
tages to be obtained by the conservation and improvement 
of c'der by the employment of the processes of heating now 
applied to wines, The award will be made during the com. 
ing year, 
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Tests for Oils. 
The testing of oils, in a simple inode, has alwRys been a 
desideratum. Mias Kate Crane, in the American Journal of 
Pharmacy, gives an account of a series of experiments insti 
tuted by her, which tend to show that much reliance can be 
placed on the cohesion figures produced by dropping oils on 
the surface of clean water. In her experiments, a single 
drop of oil was allowed to fall from a burette held at a dis- 
tance of four inches from the surface of a dish of clean wa 
ter. The time requirtd for the production of certain figures 
was carefully noted, as it appears that several oils will pro- 
duce very similar figures ultimately, if sufficient time be 
given. Oil of turpentine spreads out instantly and begins 
intestine motions, and lastly forms a beautiful lacework. 
Oil of cinnamon forms a figure not more than half the size 
of the above. In a few seconds, small portions are detached 
and separate into distinct drops. Oil of nutmeg forms a 
large figure instantly, the edge showing a baaded line. Poppy 
seed oil spreads instantly to a la'ge figure, retaining an un- 
broken form for a few seconds; then holes appear round the 
edge, and soon the whole surface is broken up with curved 
lines. Cod liver oil spreads into a large film ; a little way 
from the edge small holes appear, and in a minute or two 
the surface is studded with them. These gradually enlarge, 
assume irregular shapes, and become separated by branching 
lines. As these oils give different figures, and behave differ- 
ently when mixed with one another or with lard oil, this 
method may be of very great use in the preliminary testing 
of suspected oils. 



A NEW DETACHABLE HORSESHOE. 

The improved horseshoe represented in the annexed illus- 
tration is so constructed that it may be put on or removed 
from the hoof without requiring the labor of the blacksmith. 
When constructed of malleable iron, its cost need not be over 
half that of the ordinary shoe, while it is much more dura- 
ble, there being no wearing out of the rim, if that portion 
be constructed, a&it easily may be, of steel. The inventor 
suggests that the device is especially adapted for use in the 
army, and that it might be made in various sizes, and thus 
issued, nothing further than a rasp, in the hands of a caval- 
ry soldier or artilleryman, being needed to fit the shoe to the 
horse's hoof. 

The invention, as shown in section, in Fig. 3 of our en- 
graving, is made in two parts, A and B, fastened together by 
dovetails, C, at the heel, and a screw, D, at the toe. The 
lower part has toe and heel calks, and the foot of the horse 
rests upon its upper side. The portion, B, forms a metallic 
rim around the hoof, covering the edge of the same, so that 
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when the parts are screwed together by screw, D, the shoe 
is firmly held. By placing a cloth or rubber cushion be- 
neath the foot, the fit of the shoe msy be tightened, and of 
course, by loosening the screw, the Bhoe may be easily re- 
moved. 

Exterior views of the device, from above and from under- 
neath, are given in Figs. 1 and 2. By its use, the horse's feet 
are left in their natural state, only requiring to be rasped off 
occasionally as the hoof grows. The shoes may be removed 
when the animal is turned out to pasture or when in the 
stall. 

The inventor states that the entire shoe, ready for use, can 
be made for from, twenty to thirty cents, and that, even if it 
be provided with a fancy polished rim of brass or other me- 
tal, its cost will not be so great as that of the common shoe. 

Patented through the Scientific American Patent Agency, 
August 25, 1874. For further particulars address the in- 
ventor, Mr. Luther W. Griswold, Marshalltown, Marshall 
county, Iowa. 

— m i#i m . 

A Valuable Gift.— The Cincinnati Gazette states that 
T^mas H. Yeatman, Eeq., has presented to the Young Men's 
Chrisiian Association Free Library, of that city, a complete 
set of the volumes of the Scientific American. They com- 
prise thirty bound volumes, and extend from 1859 to 1874 
This is a rare and valuable gift. 



WILLANS' THREE-CYLINDER ENGINE. 
W e illustrate herewith an ingeDious and very neat arrange- 
ment of three cylinder engine, designed by Mr. P. W. Wil- 
lans, of Greenwich, England, which is now in use for driving 
a fan, etc., at the works of Messrs. John Penn & Co., of 

Fig. 1. 




Greenwich, an establishment with which Mr. Willats is 
connected. In the engine in question three cylinders are 
used, and each cylinder is single-acting, receiving its steam 
upon the upper side only of the piston. The connecting 
rods are attached directly to the pistons, and actuate a three 
throw crank shaft. 

Fig. 2. 




Each piston serves as a steam valve and controls the sup- 
ply of steam to one or the other of two remaining cylinders. 
There is a steam chamber in each piston and a port in its 
side (see Figs. 1 and 2). Steam is supplied from the boiler 
by means of a hollow rod passing through the top of the 
Fig. 3. 




cylinder into a steam chest. When the piston has reached 
about three fourths of its downward stroke, the steam port 
in it overlaps a port formed in the side of its cylinder, and 
s'eam then passes to the top of another of the cylinders ; 
when, on the other hand, the piston has reached about one 
half its return stroke, it uncovers the port in the side of its 
cylinder and allows the steam to escape, from the cylinder 



into which it was previously admitted, into a casing round 
the crank shaft, from which the exhaust steam is taken eith- 
er to a condenser or to the air, as the case may be. 

In an engine which is required to run only one way round, 
the port in the side of each cylinder passes direct to the top 
of one of the other cylinders ; but where it is desired to re- 
verse the engine, as in the one illustrated, the ports to the 
top of each cylinder and those to the sides of each cylinder 
meet in a three-way cock (see Fig. 2) ; and this cock, by con- 
necting the port in the side of any one cylinder with that to 
the top of either one or other of the other cylinders, revers- 
es the engine. It will be seen that the wear upon the con- 
necting rods and crank shaft bearings is always in one direc- 
tion, namely, downwards, so that no moderate amount of 
wear afiects the working of the engine, and the whole ma- 
chine is perfectly noiseless. The tubes through the tops of 
the cylinders, besides forming guides for the pistons, allow 
a great number of revolutions to be made without any loss 
of power in stopping and setting in motion again, theamount 
of dead weight in motion being small; and the pressure up- 
on the three tubes keeps them in equilibrium, but still main- 
tains a constant pressure upon all the bearings. All the lu- 
brication is done through a steam lubricator on the steam 
chest (Pig. 1), and whatever oil is wasted in the cylinder 
passes down to the bottom of the casing, and lubricates the 
lower ends of the connecting rods as they pass round. The 
upper ends of the connecting rods receive their lubrication 
direct from the steam chamber in the piston by way of small 
holes drilled through the bottom of the chamber. As the 
stroke of the engine is so large in proportion to the width of 
the steam ports, the latter are opened and closed very quick- 
ly, and there is little or no back pressure in the cyliodere. 
By some slight modifications the engine may be made com- 
pound, and the crank shaft may, if necessary, be kept out- 
side. A plan of the arrangement is shown in Fig. 3. When 
there is a casing round the axle, the feed water may be heated 
by being pumped through pipes passing tbroughjtbat caeiDg. 
We have examined the engine at work at Messrp. Peon's 
(says Engineering, to which we are indebted for the engra- 
vings), and havefoundit work with admirable steadiness at 
very high speeds. Some indicator diagrams have also been 
taken from this engine, showing a very good distribution of 
the steam. The whole arrangement is, as will be seen, very 
simple and compact, and there appears to be a wide field for 
the application of such an engine. 

IMPROVED CORK-SOLED BOOTS. 

Represented in the annexed engraviDg is a novel plan for 
making boots and shoes with cork soles, which, judging 
from some completed articles which the inventor has submit- 




ted to us, is an invention both valuable and timely. A very 
thick but very light sole is provided, which effectually keeps 
out the cold and wet of winter, and in summer shields the 
foot from the excessive heat of the sun-baked pavements. 
The device is as easily repaired as the common sole, and its 
use in bad or rainy weather would obviate the wearing of 
overshoes, to most persons a disagreeable necessity 

In Fig. 1 a view of the finished boot is given, from which 
it will bs seen that there is no detraction from the neat ap 1 ! 
pearance of the coveriog. In Fig. 2, a sectional view of the 
sole shows the mode of attachment of the various portions 
of the same. The upper, A, is attached to the inner insole, 
B, by a seam. C is the cork, which is made in two layers, 
superposed, this construction preventing dampness passing 
through, however thin the material itself may be. Around 
the edges of the cork is placed a band of sole leather, D, 
covered with fine calfskin, E. This coverand the upper edge 
of the band are sewn in with the upper to the inner insole. 
By a second seam the upper, the lower edge of band, D.the 
cover, E, and the welt, F, are attached to the middle sole, G. 
The upper is taken up in both seams, giving great strength 
and firmness to the sole. The outer or main sole is secured 
to the welt by a third seam in the ordinary manner. 

Patented through the Scientific American Patent Agency, 

June 16, 1874, by Mr. E. A. Brooks, of 1,196 Broadway, New 

'York city, who may be addressed for further particulars, ^ 
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THE BUILDINGS FOE THE CENTENNIAL EXHIBITION. 

The Commissioners who have charge of the arrangements 
for the Centennial Exhibition, to be held at Philadelphia in 
1876, have recently given to the public definite details of the 
buildings to be erected in Fairmount Park for the purpose. 
The structures are five in number, the Main Building, the 
Art Gallery, and the Michiuery, Agricultural, and Horticul- 
tural Halls. We publish herewith views of the first two, 
which give an excellent idea of their general appearance 
and proportions. 



between the long lines of exhibited articles, will be mainly 
30 feet wide. 

The foundations for this structure, which promises to be 
admirably light and convenient, as well as graceful in ap- 
pearance, are to be piers of masonry, the superstructure con- 
sisting of wrought iron columns, with roof trusses of the 
same material. The columns are to be of rolled channel 
bars, with plates riveted to the flanges, and the roof trusses 
are straight rafters, with struts and tie bars. The columns 
are to be 24 feet apart ; and timbBr paneling, to the hight of 



ments for the person. 4. Furniture and manufactures of 
general use in construction and in dwellings. 5. Tools, im- 
plements, machines, and processes. 6 Motors and trans- 
portation. 7. Apparatus and methods for the increase and 
diffusion of knowledge. 8. Engineering, public woike, 
architecture. 9. Plastic and graphic arts. 10. Objects 
illustrating efforts for the improvement of the physical, in- 
tellectual, and moral condition of man. 

In the Main Building will be located portions of all of the 
above departments, except No. 6, which will be placed in the 
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The Main Building is to be 1,880 feet long and 464 wide, 
covering 20 02 acres of space. The whole will consist of one 
floor only, except in the projections and towers, where gal- 
leries, giving additional space, will be provided, adding 145 
acres to the available area. The great length of the building 
has rendered advisable the breaking of the roof lines by the 
addition of three transepts or cross avenues. The roof is 
chiefly of the hight of 70 feet from the ground, the towers 
at the corners being 75 feet high. The central portion, 184 
feet square, rises to an elevation above the rest of the build 
ing, and is surmounted by four towers 120 feet high. The 
central avenue will be 120 feet wide, with another, 100 
feet wide, on each side of it. The passages for promenade, 



seven feet, is to be filled in between the outer columns. 
Above the paneling, glass sashes are to rise to the top of the 
building, portions of the sashes being removable for the pur 
pose of ventilation. 

The engineers and architects of the structure are Messrs. 
Henry Pettit, Consulting Engineer of United States Centen- 
nial Commission, and Joseph M. Wilson. 

Every product exhibited in any part of the entire Exhibi- 
tion will be considered as belonging to one of the following 
ten departments : 1. Materials in their unwrought condition, 
mineral, vegetable, and animal. 2. Materials and manufac- 
tures, the result of extractive or combining processes. 3. 
Textile and felted fabrics. Apparel, costumes, and orna- 



Machinery Hall, and No. 9, to which the Art Gallery will be 
especially devoted. 

The departments will be arranged in parallel zones length- 
wise of the building, the zones being of different widths, 
according to the bulk of the products exhibited in the par- 
ticular department. The States and countries exhibiting 
will be arranged in parallel zones crosswise of the building, 
these zones also being of different widths, according to the 
amount of space required for the exhibits of each country. 
Between each department and each country will be passage 
ways distinctly marking the limit of each. The result of this 
dual system will be that any visitor or student, desiring to 
compare the products of the same kind from different parts 
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of the world, may do bo by passing through the building 
leDgthwiee, keeping in the zone devoted to the particular de 
partment ; and any one desiring to examine only the products 
exhibited by any particular countiy or State may do so by 
passing through the building crosswise, in the zone devoted 
to the particular country or State. 

THE ART GALLERY 

is of a highly ornate design, and is intended to be the best 
and handsomest building yet erected on this continent for 
the purpose. It is to be constructed of granite, glass, and 
iron, and will be thoroughly fireproof. Its dimensions are 
365 feet long, 210 feet broad, and 72 feet high, with a dome, 
surmounted by a figure of Columbia, rising to 150 feet from 
the ground. 

The Central Hall will be 95 fe6t long, and the Pavilions, 
one at each end of the building, will be 45 feet. The Pavil- 
ions will be connected to the Central Hall by arcades, each 
90 feet long by 40 feet high. 

The lighting arrangement, the most important point in the 
construction of an art gallery, appears to be thoroughly em 
cient. From the east and west sides of the Cenlral Hall ex 
tend the galleries, each 98 feet long, 48 feet wide, and 35 
feet in hight. These galleries admit of temporary divisions 
for the display of paintings. The center hall and galleries 
will altogether, form one grand hall 287 feet long and 85 
feet wide, capable of holding eight thousand persons, nearly 
twice the dimensions of the largest ball in the country. From 
the two galleries, doorways open into two smaller galleries, 
28 feet wide and 89 feet long. These open north and south 
into private apartments which connect with the pavilion 
rooms, forming two side galleries 210 feet long. A corridor 
14 feet wide op«ns into a series of private rooms Mr. H. 
J. Schwatzman is the architect, and Mr. R. J. Dobbins the 
contractor. 

It will be seen that the Commissioners have duly appTeci 
ated the magnitude of their undertaking, as well as tbe ad- 
visability of appealing to modern taste, culture, and refioe 
ment. If these two structures, the erection of which is be 
iLg vigjronS'y prosfcjted.are finished as they are represented 
in our engravings, and tbe other three are eqaally wortby of 
their noble purpose, we shall as a nation,' have something to 
be proud of in our Centennial Exhibition, and among our 
best exhibits will be the build irgs themselves. 



THE FRANKLIN IAiSTCTUlE EXHIBITION. 



PUMPS. 

The huge water tank in tbe southeastern corner of the 
bui ding attracts crowds of visitors. Clustered around it is 
to be fouud almost every variety of stpam and band pump, 
All the uUam pump* are in operaiion, and together discbarge 
immenre quantities of water. Am r ng the ex'ibitors we no 
tice Potter & Hoffmin, C. A. Cmia & Co , William Craup & 
Sous, Henry C Hall & Co (oulsomat^r pumps), Coop«r,Jonee 
& Carioury J H Bulington & Co. , and last, but not Last, 
Thomas Shaw. Tne pump shown by this gentleman is 
one of the largest ever exlibited, and deserves espec'al bo 
tica. He calls if. a compound propeller pump, and he claim* 
for it especially simplicity of construction : it contains no 
valves, and comists essentially of but three pieces, namelj, 
the column pipe, shaft, and propeller ; tbetefore it is econo 
mical, costing much less than any other equally powerful 
pump. Its enormous power is a feature ptculiar to it. Tne 
one exhibited is a 20 inch pump, and lifts 10,000 gallons per 
minute ; with a greater speed it can lift 14,000 per minute. 
A 7 inch bump yields 1,000 gallons, and an 8 inch pump, 
1,200 gallons, per minute. It can be used either as a force 
or a lift pump ; can be placed at any angle; will lift sand, 
mud, sticks, and oirt off sunken lands without serious hurt 
The hight to which the water can be lifted depends only 
upon the power employed. A serious difficulty was at first 
experienced in obtaining a bearing suitable to sustain with- 
out injury the enormous weight of the column of water, to 
gether with the shafts and propellers. This has, however, 
now been successfully met by Mr. Sbaw's effective water 
bearing, which consists essentially of a cast iron beam rest- 
ing on the top elbow of the pump, upon which pillars are 
secured, supporting a stationary disk carrying an ordinary 
stuffing box, penetrated by the propeller shaft. A dome rises 
from the stationary disk, and inside of this a second disk is 
attached to the propeller shaft and revolves with it. Water 
is forced below these two disks, under a pressure equal to 
the weight sustained. In this way the entire weight of the 
revolving machinery and the greater part of the water col 
umn is supported on a film of water on which the revolving 
disk floats. When too much water is forced between the disks, 
the revolving disk is raised and the surplus allowed to es. 
cape. The water is raised into a large tank 16 feet long, 
from which the water falls 10 feet to the tank below. The 
pump is driven by a beautiful engine built by Neafie &Levy, 
of Philadelphia. 

IRON AND STEEL,. 

The Union Iron Company of Buffalo exhibit a heavy 15 
inch beam weighing 66f pounds per foot, 52 feet 6 inches 
long, rolled in one heat; and a light 15 inch beam, weigh- 
ing 50 pounds to the foot, 60 feet 6 inches long, also rolled 
in a single heat. 

Tbe Midvale Steel Works, of Nicetown, Philadelphia, 
make a beautiful display of their manufactures of cast steel. 
Several cold twisted rails are exhibited, showing the excel- 
lent quality of the steel. Forgings of various forms are also 
to be seen. A steel axle made of Siemens Martin steel was 
submitted to the following tests : A weight of 1,640 pounds, 
falling 20 feet, was allowed to fall on the bar, placed on 



bearing* three feet apart. The bar was reversed after each 
blow. The following deflections were observed : The first 
blow produced a deflection of 7 inches ; the second, of '-J 
inch in the opposite d irection ; the third, 6f inches in the 
opposite direction ; the fourth, l T ^r inches ; the fifth, 54 inches 
and the sixth, 2i inches, each in the opposite direction. 

HEATERS AND STOVES. 

In beaters and stoves a very large display is made. Lie- 
brandt & McDowell exhibit, among other novelties, the Radi- 
ant Pailor Cook, Our Mutual Friend, and the Great Centen- 
nial Range. Samuel Kirby exhibits the Phcenix Double 
Heater, which he claims to be one of the most economical 
and powerful now in use. A small grate attachment serves 
as a consumer in cleaning clinkers from the fire. J. A. Law- 
son exhibits a combined self -feeding and surface burning 
furnace, called the Pearl. It is designed especially for the 
consumption of anthracite. Other firms are adapted to bit- 
uminous coal and wood. Fuller, Warren & Co. exhibit a 
very beautiful open front Franklin stove, which they call 
the Howard. The cheerful, open fire is combined with eco- 
nomy and cleanliness. The Pennsylvania Heating and Ven- 
tilating Warehouse and Blacksmithery Works, of Philadel- 
phia, exhibit one of D. Mershon's Sons' wrought iron air- 
tight furnaces, adapted for all kinds of fuel. A novel appli- 
cation of a regulator is made, by which the fire can be regu 
lated without going into the cellar. This is effected by sim- 
ple lexers and pulleys. Reynolds & Son, of Philadelphia, 
exhibit" their wrought iron airtight furnaces. Among a 
number of forms we note especially the Centennial Furnace, 
arranged expressly for burning bituminous coal or coke. 

MACHINE TOOLS. 

Unquestionably the most interesting feature of the Exhi- 
bition is the display of machine tools. Among the prominent 
exhibits we notice those of the following firms : William Sel- 
lers & Co , W. B. Bement&Son, Van Haagen, Shoper & Bro., 
Faris & Miles, E. Harrington &Son,ardmany others. As it will 
be impossible in the limited space of a single letter to do justice 
to a,l these exhibits, we therefore select one of tbe mostpro- 
minent, namely, that of William Sillers & Co., of Philadel- 
phia. Among the many ingenious tools exhibited by this 
firm none attract more attention, both from experts and non- 
experts, than their automatic gear cutting and wheel-divid- 
ing machine, and indeed justly so, tor it is a marvel of in 
genui'y. Its movements are entirely automatic, no manual 
l»bor whatever being required on tbe part of tbe operator, 
save tbe oiling of the machine. It is impossible to convey 
a clear idea, in a brief description, of the number of beautiful 
motions of the machine. The gradual advance of the cutter, 
its quick return and fiual stop, the automate staring of the 
dividing mechanism which Wrings the wheel around to the 
exact position for tbe next tooth, must be seen to be fully 
appreciated ; aud when once seen, toere is a kind of fascina 
tion about it that aiakes a visitor spend a length of time in ex- 
amiLiig its beauties. 

Alongside of tbe gear cutter is one of their self-actine 
4ida lathe* for turning and screw outline, the arrangm-Dls 
of which secure great convenience for working. The top of 
tbe shears is a pls.i>e surface. The saddle carrying the slide 
rest is guided on tbe front edge, the heads moving between 
tbe parallels. The cone pulley is furoisbed with 6vestepo, 
giving fitteen rates of speed, rising proportionally from the 
slo west to the most rapid. The feed movement is especially 
uovel. By means of an ingenious combination of fr'ction 
disks, invented and patented by Mr. C. Sellers, the rate of 
speed is altered by the simple turning of a milled screw, 
no stoppage or change being necessary. The importance of 
this feature will be instantly recogniz-d 

A nut shaper of entirely new design is also on exhibition. 
411 six sides of the nut are finished at the tame time, by 
means of a peculiar arrangement of cutters. A continuous 
stream of oil is supplied, to the surfacss cut, by a pump be 
neath, run by the machine. Nuts finished by this machine 
have a beautiful and characteristic appearance imparted to 
them. We also notice a radial drill, with adjustable arm 
capable of a five foot swing. The tool is so arranged that 
the spindle can be accurately adjusted to any point of the 
lathe, thus avoiding the moving of heavy work. A section 
of the latter is suecfptibleof vertical ad justment, thus adapt 
ing the machine to the performance of small work. The 
spindle is drivan by a belt running horizontally, giving the 
remarkably smooth motion so characteristic of the Sellers' 
upright drills. 

Another interesting feature of their exhibition is a lathe 
in which are two small grinding machines, one for drills and 
the other for straight edges and other hardened work squir- 
ing true surfaces. The drill grinder produces the required 
edge on the drill with no other labor than is needed to set 
it in the required position. Though a small tool, it deserves 
especial mention. The slotting machine is also remarkable 
for the originality and excellence of its construction. A 
vertical adjustment to the connection of the slotting bar 
enables it to be easily set for different hights of the work. 
The feed movements are readily controlled by the workman, 
without leaving a position favorable for watching his work. 
A number of other novelties are exhibited by this firm, 
among which might be mentioned their improved forms of 
Gifford injoctors for feeding boilers, but want of space pre 
vents any further notice. 

Messrs. Riehle Brothers make a fine display of their scales 
and testing machines. They have on exhibition one of their 
75 tuns upright testing machines for ascertaining the tensile 
strength of round,' flat, or square specimens of any material 
from 18 to 32 Inches long ; also one of Professor Thurston's 
new testing machines. 

Fairbanks & Ewing, of Philadelphia, have on exhibition 



a large number of tkeir standard scales for different pur- 
poses, as well as sca'ea graduated to the Russ'an, French, 
Chinese, Spanish, and oth>-r standard scales. Messrs. Howe, 
Fairbanks & Co. also make a fine display. 

As an unusually fine specimen of wood work, we note the 
Union table, made by Samuel McCracken, of Philadelphia. 
It contains some 35,000 pieces of wood. Among the varie- 
ties employed are the following: oak, pine, walnut, coco, 
tulip, amboyna, lance, locust, mahogany, Hungarian and 
American ash, cedar, white holly, French walnut, satin, 
and rose. The American eagle is in tbe center, surrounded 
by thirteen stars, and in circles beyond this are Btars and 
other devices. On the whole, the effect is a happy one. 

A Bullock printing press and a machine for making envel- 
opes, both in actual operation, draw large crowds of the 
curious. Working models of Chambers' and of the Excelsior 
brick machines are also exhibited. 

The exhibition of drugs, dyestuffs, and chemicals is one 
of the most attractive features of that portion of the building 
on the left hand side of the main entrance. The Penn- 
sylvania SaltWorks, Powers & Weightman, Henry Bauer, 
John Lucas & Co., Harrison Brothers, and Rosengarten & 
Sons have exceedingly large displays. 



Sheet Iron Gas main*. 

The Paris Gas Company have lately laid down a main 3 '2 
feet.in diameter and 1,093 yards in length, from St. Maude 
to the Place du Tione. Hitherto sheet iron pipes covered 
with bitumen have not been applied to mains of that dimen- 
sion, and it was important to ascertain bow such pipes of a 
moderate thickness would answer beneath the public roads, 
where they would be submitted to the permanent and acci- 
dental pressure tending constantly to produce deformity. 

The company had already adopted sheet iron pipes of 27 55 
inches diameter, without any important deformity being pro- 
duced.and it was only necessary to submit the 328 inches pipes 
to similar pressure to ascertain what effect it would produce, 
all theoretical calculation being deemed untrustworthy. A 
comparative trial was therefore made with the aid of an ap. 
paratus planned for the special purpose. A pipe of 27 55 
inches diameter, of the ordinary thickness cf 0'157 inch, and 
a pipe of 3 28 fe t diameter, 197 inches thick, wera laid in 
the ground in the mode adoptfd for the mains in Paris, the 
trencles having been dug in such a way that there was a 
space of 10 inches between each side of the tube and that of 
tbe trench, and that the filling-in above each pipe should be 
3 - 28 feet in depth. Tne pipes in ordinary use are 13 12 feet 
in lerjgth ; but in order to spread tbe weigbtover a large pur- 
face, pipes 19 68 feet long wers adopted for the experiment, 
aod one end of each was left open to allow of access to the 
iu'erior. 

Tbe tr'al was made by placing on the soil above them piga 
of lead, from four up to twenty tuns weigh', wh'ch were 
supported on a platform cm posed of timber, aud having a 
surface of 86 square feet. Tbis platform wai laid upon two 
pieces of limber, each 19 7 inches long aui 9 85 ioctvs wide, 
and placed 6 90 i e«t apart, which represented the tyres of the 
two wheels of ooe of tbe axles of a locom tive of fory tuns. 
Th* apparatus for the indicatioo of ihe d*fora,ities produced 
consisted of a circular disk of sheet iron with nin^ radial 
rods, each supported by two small guides screwed to the 
disk, and provided with a spiral spring which kept its outer 
<-nd pressed against the inner surface of the pipe. Thegu'des 
of the rods were each provided with a set screw to hold the 
latter in plac while the apparatus was being placed ia the 
pipe. The only obj-ct of the rods at tbe lower part of the 
disk was to maintain the center of the latte- in tbe axis of 
the pipe, and wh»n the apparatus was io place both the 
guides of these lower rods were screwed firmly to theriifk. 
Thus any alteration in the vertical diameter was measured 
f/om the center In the ceiter of tbe disk was an opening 
7 87 inches in diameter, fitted with a piece of iron covered 
with leather, which carried a circular piece of paper. E»ch 
iron rod on the upper part of the di k was fitted with a 
painter held in a small tube by a spring, and provided with 
a copper button. When the apparatus was in its place a fin- 
ger was pressed on each button, and the position indicated 
by pricking through the paper, the leather behind preventing 
the point of the needle being turned. When a load was laid 
on tbe platform above, tbe position of the pointers was again 
pricked through the paper, and the difference between the 
two marks showed the amount of deformity produced. The 
results obtained were then transferred to a diagram of the 
same section as the pipe itself. 

By comparison of the diagrams obtained, it was found that, 
with a load of twenty tuns pressing on the pipes for 130 
hours the 3'28 feet pipe had gwen way vertically to the 
extent of 2 85 per cent, and the smaller pipe of 4 30 per 
cent. The conclusion was that a pipe 3 28 feet in diameter 
and 197 inches thick offered greater resistance than a pipe 
27'55 inches in diameter and 0'157 inch in thickness, which 
had already proved itself satisfactory in practice. It was 
found by further experiments that, when a pipe had once 
been deformed by a heavy load, it only recovered itself to 
the extent of a fraction of an inch when the load was re- 
moved. After these experiments a main 3 28 feet in diame- 
ter was laid from the gas works at St. Maude to the Place 
du Trone, and as the joints were made they were tried with 
compressed air under a pressure of 2 755 inches of the mer- 
cury manometer, the pipes themselves having been previ- 
ously tested under a pressure of 75 pounds to the square 
inch. These trials revealed a few defects which were easily 
repaired. Since that time the main in question has been in 
use constantly, without exhibiting anything contrary to the 
results of the several experiments which we have above re' 
counted. — The Engineer. 
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Etching Iron. 

Much time and attention has been devoted by Professor 
Kick, ol Prague, to the subject ol etching iron with acids. 
His method is not a new one for arriving at a knowledge of 
the quality of iion or steel, having bsen used with some 
success for a long time, but the care with which the profes- 
sor has conducted his experiments makes them exceedingly 
valuable. 

Some kinds of iron exhibit what is known as the passive 
state, and are unacted upon by acids until this state has been 
destroyed by heading. The BurfaceB thus prepared were in- 
clined to rust very soon. After a series of experiments with 
nitric, sulphuric, and hydrochloric acids, and etching solu- 
tions o£ coppsr salts, Professor Kick found that a mixture 
of equal parts of hydrochloric acid and water, to which was 
added a trace of chloride of antimony, was the best etching 
solution. The chloride of antimony seems to render the 
iron less inclined to rust, bo that, after washing thoroughly 
in warm water, and applying a coat of dammar varnish, the 
etched surface ma? be kept quite clean. 

The smooth surface that is to be etched is surrounded 
with a ridge of wax an inch high, as is done in etching cop- 
per plates, and the acid is poured into the dish thus formed. 
At a temperature of 55° to 65° Fah., the action soon begins, 
as sho wn by the gas evolved ; in winter the etching Is poor. 
The time required is from one to two hours, but the etching 
should go on until the texture is visible. Every half hour 
the acid can be poured off without removing the wax, the 
carbon riiised off, and the surface examined. If too much 
chloride of antimony is added to the acid, a black precipi 
t&te will soon form, which can easily be distinguished from 
the carbon. One drop of chloride of antimony to the quart 
of acid is sufficient. When the etching is finished, the wax 
rim is removed, the iron washed first in water containing a 
little alkali, then in cltan water, brushed, dried, and var 
niehed. If in a few hours it begins to rust, the varnish 
should ba removed with turpantine, which will also take off 
the rust, and then varnish again. 

The appearance of different kinds of iron when etched is 
essentially a* follows : S jft or Binewy wrought iron of ex 
Calient quality is attacked so equally by the acid, and so lit 
tlecarbjnls separated, even after several hours' action, that 
the sue face remains b;ight and smooth. Fine grained iron 
acts the came; tbe surface is still smoother, bat a little 
darker. Coarse grained and cold short iron is attacked 
much more violently by a'id than tde above. In ten mi»- 
utee, Biippc'a'ly with the latter, t"ie surface is b^ack. After 
thirty minutes a black slimb can b » washed off and the sur 
face will remain bl».ck iu spits of repeated washings, and 
txbibiis numerous little holes. Certain parts of the iron 
are usually eaten deep»r, while others, alchowgh black and 
porous, offer more resistance. By allowing tbe acid to ac 
for au hour or so, then washing, drying, aDd polishing with 
a file, a distioct piiture is obtained. Malleable cast iron, 
we know, rus's more easily than wrought iron, and it is in 
teresticg to know tbat the action of acids is also violent, the 
suiface oeing attacked very violently. Gray pig iron ac's 
like ste<-l; the etched surfaces have quite a uniform gray 
color. In puddled steel, the color, after etching and wash- 
ing, ie gray, with quite a uniform shade, and the lines are 
scarcely risible, Cement steel has a very similar appear 
an':-, the lines being very weak, In Bessemer and cast steel 
tbe etched surfaces are of a perfec'ly uniform gray color, 
with idW, if any, uneven places. The Bofter the steel, the 
lighter the color. 

On etching, the finest hair-like fractures are rendered 
prominent. A piece of steel, which looked perfect before 
etching, afterwards exhibited a hair like fracture through 
out its whole length. When different kindB of iron are 
mixed the acid attacks that for which it has the greater af 
finity, while the other is less acted upon than if "it were 
alone. Etching is exceedingly valuable to all who deal 
largely in iron, as it enables them to determine with com 
parative accuracy the method of preparing the iron, as in 
the case of rails, etc., as well as the kinds employed. 



Pi'ew Phosphor Bronzes. 

Dr. Kunzel, whose name will be recalled as the joint dis 
coverer, with M. Montefiore-Lavy, of the well known phos 
phor bronze, now announces the additional discovery that 
when phosphor bronze is combined with a certain fixed pro 
portion of lead, the phosphorised triple alloy, when cast 
into a bar or bearing, segregates into two distinct alloys, one 
of which is hard and tough phosphor bronze, containing but 
little lead, and the other a much softer alloy, consisting 
chiefly of lead, with a small proportion of tin and traces of 
copper. The latter alloy is almost white, and, when the 
casting is fractured, it will ba found nearly equally diffused 
through it ; the phosphor bronze alloy forming, as it were, 
a species of metallic sponge, all of whose cavities are occu- 
pied by the soft metal alloy segregated from it. This phe- 
nomenon of the segregation into two or more alloys of com- 
binations of copper with tin and zinc has long been known ; 
and from the fact that such separation is generally massive, 
and not equable throughout the mass, it has been a source 
of great annoyance to the founder. Dr. Kunzel, however, 
seems to have succeeded in causing the segregation to take 
place in uniform distribution throughout the casting, and 
has taken advantage of the properties of the product, which 
he obtains in this manner, to construct therefrom bearings 
of railway and other machinery. 

Iu heavy bearings, such as those for marine eBgines, the 
valuable properties of Babbitt metal, and similar antifric- 
tion alloys, are well recognized ; but these, being generally 
soft, are open to the grave objaction that, where they are 



subjected to considerable pressure, or even moderate press- 
ure accompanied by continued vibration, they become dis- 
torted in form, and then fail to sustain the journals in their 
proper places. The device is, therefore, resorted to by the 
machinist of casting a hollow cage of hard metal, of proper 
form for the intended bearing, the cavities of which he 
then fills up by casting into them the soft metal alloy .which 
thus forms the actual rubbing surface of the bearing. The 
hard metal cage thus supports the soft metal within, and 
prevents its distortion or escape, save by surface abrasion. 
Dr. Kunzel claims to effect the same result by the ptculiar 
constitution of his new phosphorised alloy for bearings. 
This forms its own supporting cage for the soft bearing 
metal, which, as alluded to at the outset, separates from it 
in the process of cooling. He claims that these bearings 
combine the very smallfriction and non-abrasion of the jour- 
nals with the firm resistance to pressure and stability of 
form of bearings of hard metals. The test of practice.how- 
ever, alone can decide the value of these claims, though 
they seem very plausible. — Iron. 



it from the other direct by a separate strap, apportioning the 
width of each strap to the power it was required to drive, 
and, whenever a belt was necessarily short, allowing a little 
extra width. 



The Waste of Power In Cotton mills. 

The winter session in connection with the Manchester, 
Eng., Scientific and Mechanical Society was lately opened 
by a paper by Mr. Evan Leigh, C E., on the waBte of power 
in cotton mills. 

During the course of bis paper, Mr. Leigh said that it 
might naturally be thought that England would not allow 
herself to ba surpassed by any foreign country on any 
point relating to her' principal and favorite manufac- 
tures. On one or two points, however, England has been 
most decidedly excelled by inventions originating in Ame- 
rica. Ha alluded to ring spinning and belt driving, both 
of which were eminently calculated to save power, and con- 
sequent waste of fuel. Eeferring to ring spinning, he sa ! d 
that it had been introduced into England as an American 
invention more than forty yearB ago, but for some reason it 
was not generally adopted by the English spinners. Per- 
haps tha*. was owing to the recent failure of the Danforth 
throstle, another American invention of great promise, that 
bad been adopted by several spinners. Although the princi 
pie of the two frames was totally different, the Eogligh spin 
ner was not to ba caught again, so he fought shy of the ring 
frame, and it was believed that for more than thirty years 
Dot ooe frame en that principle waB used in Great Britain. 
The solid advantages of this method of spinning were, how 
iver, d^y appreciated in America, and the system was cul- 
tivated un'il the difficulties and txact mechanical require- 
ments attandiog its cous'ruction wtre thoroughly mastered, 
and the result was the product! <n of a frame that took only 
half tl e power of an ordinary flyer throstle, besides being 
capable of working practically at a much higher «p»ed. Ac 
h« Laconia Mill, Biddeford, Me , Mr Leigh saw, la^t year, 
a gill (binding, apparency with ease, 1,344 spindles of these 
frames, with tie front rollers running seventy revolutions 
per minute, spinning No. 26 yam, aid found it qui e corn- 
aeon for such piecers to run 1,100 or 1 200 spindles with so 
little hurry that they had plenty of time to avail themselves 
of a seat which was provided tor each spinner, on which she 
«at and leisurely watched the frames Bp'n. He (Mr. Lsigh) 
did rot think that this arose from Buperior ability in the 
American, but simply that in foreign countries spinners are 
less jealous of one aiother, and band themselves together to 
discuss and test scientifically all alleged improvements. 

In Boston, Mass ,the Cotton Manufacturers' Association had 
a semi-annual meetimg, at whichpapers were read relating to 
new inventions in cotton spinning and manufacturing, and 
a discussion followed, in which each related the results of 
his own experience in testing any invention in question. In 
that manner, every particular subject was thoroughly venti 
'ated, and the truth arrived at, establishing a safer basis for 
the investment of capital than would otherwise be the case. 
Should opinions be divided as to the merits or demerits of a 
new thing, the question was adjourned to the next meeting, 
and, if need be, a number of experts went round to the dif- 
ferent mills and tested the machine in question impartially, 
by the results produced and power consumed, which were 
carefully measured by the dynamometer. A report followed, 
and another meeting generally settled the point. 

Going on to speak of the comparative advantages of belts 
and gearing, Mr. Leigh said that the proper application of 
driving belts to the machinery was a most important ques- 
tion. To ba rightly applied, a main driving belt should 
move through 4,000 or 5,000 feet of space per minute, and 
be sufficiently wide to drive all the machinery and shafting 
quite easily when running in a slack state. After a new belt 
had been once tightened up, it should work many years 
without wanting any further tightening, and would do so if 
made of good material and properly applied, saving in the 
meantime a large amount of power and all the grease and 
labor of putting it on, to say nothing of the noise heavy 
gearing makes. The speaker then adduced some practical 
instances of the extent to which belt power might be used 
in connection with machinery, giving examples from the 
various mills he had visited in America, showing the dura- 
bility and ease with which large belts did their work. The 
lesson taught by the big belt was imperative, namely, that 
there should be very light shafting run at a very high speed, 
with larger drums and pulleys ; then very little would be 
heard of strap-piecing, or wear and tear of belts, working 
with less power and steadier production all the while. The 
simplest and best, and also the cheapest and most durable, 
method of driving by belt was to convey the power from the 
main driving shaft direct to each room by a separate strap, 
and, if more than one shaft wag wanted in any room, to drive 



Schools for Engineers. 

Within the past ten years, schools for engineers have in- 
creased rapidly in this country. They are, to speak exactly, 
eclectic schools, where most of the positive and some of the 
abstract sciences are made a part of the regular course. 
They are not purely theoretical in their instruction, but have 
workshops attached, wherein the usual tools of a modern 
machine shop are found, and where substantial work is 
undertaken and subsequently sold in open market in compe- 
tition with that of the trade. These schools or colleges have 
teachers thoroughly skilled in their professions, many of 
them being themselves graduates of machine shops in the 
most honorable and praiseworthy sense, who have from hum- 
ble beginnings raised themselves to posts of importance and 
responsibility. Associated with these men are others of 
special prominence in the sciences they preside over, so that, 
by the union of practical example and pure theory, a student 
may graduate from any branch af science he selects. 

It is scarcely necessary to say that such schools are of the 
very greatest importance to the country ; and in view of this 
fact, it is proper to remind young men that engineering, 
which is largely and carefully taught there, is a profession 
which greatly needs thoroughly educated men. There can- 
not be too many in it, for the future of this country is so 
vast, its resources so utterly undeveloped, that there will be 
need of all who have fitness for engineering pursuits. Civil, 
mechanical, mining, hydraulic, and architectural engineers 
will be in demand in the future, and will find ample room 
for the exercise of their professions without interfering with 
one another. Nowhere can they find better facilities to be- 
come acquainted with the best modern practice of their call- 
ings than in these industrial schools. Phe ordinary colleges 
afford no such advantages as can be obtained at Cornell Uni- 
versity and the Stevens Institute of Technology at Hoboken, 
and some others. These are well appointed establishments, 
with complete workshops, where Science and the practical 
ievelcpment of it go hand in 1 and ; whf re the natures, pe- 
culiar qualities, ai,d modes of working various me'ais are 
shown iD processes carried on by the student himself: not 
with a view of dabbling in the pursuit as a soit of experi- 
ment or recreation from dryi r studits, but to produce woiks 
wl ich are valuable. 

Professor Sweet, of Cornell University, for example, sent 
out at one time circulars of face plates, straight edgep, and 
angle plates of guaianteed excellence and accuracy, til of 
which were offered at low p-ices and made at the Universi'y 
workshops. It is notable also that, in the Stevens InstitU'e 
of Technology, for example, the terms for a course of aDy 
branch are so low as to be almost nom'nal By tbe n unifi- 
ceuce of El win A. Stevens, who left a large sum of money 
to found tbe Dstitut*, residents of New Jersey ore rsceived 
a" pupils at $75 per year for instruction oily, and non resi- 
dents at $150 With such facilities, it is to be hoped that 
tbe rule of- thumb engineers will gradually become ex- 
tinct, aod their places supplied by men who have a reason to 
give for their opinions, and can tell wby they make a piston 
rod six inches in diameter, or why they sink shafts where 
there are no surface indications to warrant them in the 
outlay. 

The men who practised their calling without a thorough 
education in it were pioneers in the profession, and are enti- 
tled to respect and consideration for their eminent services. 
Where there was no thoroughfare, th»-y boldly made one; 
where there were no precedents, they made precedents; they 
were a law unto themselves, and by their native talent and 
sagacity established works which more timid men would 
never have undertaken. They made few costly mistakes ; 
and though they may have used a few tuns too much of iron 
or other material, it was cheap in the end, and experience 
has to be bought in some shape. Now, however, that a more 
perfect and direct road to the acquisition of professional 
knowledge is open through these industrial colleges, it will 
be the fault of parents and guardians if the coming genera 
tion does not reap the benefits of them. — New York Sun. 



Effect of Ammonia Fumes on Flowers. 

Professor Gabba has been examining the effects of ammonia 
on the color of flowers. It is well known that the smoke of 
tobacco will, when applied in sufficient quantity, change the 
tint of flowers; but Professor Gabba experiments by pouiing 
a little ammonia liquor into a saucer and inverting a funnel 
over it. Placing the flowers in the tube of the latter.he finds 
that blue,violet,and purple colored blossoms become of a fine 
green; carmine and crimson become black; white, yellow; 
while particolored flowers such as red and white are charged 
to green and yellow. If the flowers are immersed in water, 
the natural color will return in a few hours. Professor 
Gabba also found that asters acquire a pleasing o lor when 
submitted to the fumes of ammonia. 



A new potato, known as the white queen (reine Uanche) is 
being cultivated in Franca. In good soil, from ten to fif >een 
tubercles are formed, many of which attain or exceed the 
weight of 2 2 pounds. The flavor is said to be very fine. 
Planted in Fubruary or March, it becomes ripe in July. 



Engineering learns that a rolling mill at Columbus, , has 
recently contracted to furnish a large quantity of rails to a 
railroad company ai $53 per tun. This is Baid to be $3 per 
tun less than the price at which the same quantity of rails 
could be delivered from England to the same part of the 
United States. 
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Improved .Latch. 

Edward Halsey, San Jose, Cal.— Tills lnven'ion consists In a pivoted and 
handled gravity latch, provided with a projecting ptn or lug, and so at 
tached to a gate adapted to swing in either direction laterally that, when 
the gate la being swung shut, said latch will turn on Its pivot, and the pin 
or ug ride up one of the Inclines of a striker plate, which is fixed to the 
post, and engage a notch formed therein. 

Improved Seamless Rubber Nipple. 

Charles B. Dickinson, Brooklyn, N, Y.^This Invention relates to the 
seamless rubber nipples employed upon the mouth and neck of bottles 
from which infanta are expected to suck some liquidnourtehment, and con- 
sists in an improved construction thereby they may be more conveniently 
cleaned out Dy a swab, may be more quickly taken from the mold, and be 
able to shut out or exclude all passage way for the air when the child bites 
or closes its gums upon it. 

Improved Process of Treating Natural Oils. 

Julius Schubert, Parkersburg, \V. Va.— This invention consists in com- 
blning.with a vessel in which oil Is to be purified by the action of hot water, 
of a heating coil haying an exit pipe for any steam that may be generated. 
This simple Improvement enables the Imparted heat to be restrained within 
a degree of temperature that will not Injure the oil, while the Impurities 
are precipitated with equal certainty. 

Improved Car Coupling:. 

John Carpenter, of Mariner's Harbor, N. Y.— The coupling link engages 
with jaws on the ends of two levers. The drawhead Is made in two parts. 
The levers extend back between the parts of the drawhead, and are held 
together by springs. Tne jaws lap past each other ; but a space Is left be- 
tween the levers, in which Is placed a spreading bar. This is on a horizon- 
tal rod, which passes through the drawhead. On the ends of the rod are 
leverB, attached by square sockets, by means of which the rod and opener 
are turned for spreading the jaws and uncoupling the cars. The coupling 
link has springs, which allow it to be varledfrom the horizontal In either 
direction, up or down or laterally, as may be necesBary, in entering the 
mouth of the opposing drawhead. 

Machine for Burnishing- the Edges of Boot and Shoe Soles. 

Levi Huasey, New York city.— This is a machine for burnishing or polish-. 
Ing the edges of the soles. The improvement consists In a gage which may 
be adjusted according to the thickness of the sole, and held In position by 
a screw rod which works through a stand. A spiral spring takes up any 
slack of the screw, and always holds the gage evenly up to the polisher. 

Improved Raker and Loader. 

Samuel D. Muse, Montleello, Miss.— This Is a rake on a wheeled truck, 
combined with a vehicle M&v'.ng a rearwardly tilting body, the former being 
movable within the body of the latter. The object is to provide a simple 
and efficient means for gathering pine straw to be used as a fertilizer. 

Improved Reed Organ Attachment. 

Simon B. Shoninger, New Haven, Conn.— A. voix celeste stop draw con- 
nects with mechanism so as to slightly raise the bar'of the cetave coupler, 
so that when a key Is pressed down it will Bllghtly open a valve of the oc- 
tave below, giving the ree* just enough air :o sound, but not quite on the 
same pitch as when the coupler stop is drawn out. The coupler bar is 
divided so as to operate both sections when the lower section Is used, but 
enabling the upper to be operated-slngly. 

Improved Car Coupling. 

Gillnaan H. Ames, Fort Fairfield, Me.— In this invention, the drawhead Is 
provided with an upper and lower chamber, in the upper one of which Is a 
coupling bar having lateral projections which secure it to the drawbar. 
These projections work in slots in the sides of the drawbar, which have 
an upward aDd somewhat receding direction. The coupling bar within the 
head of the drawbarrests on hook-shaped feet. The slots in the drawhead, 
in which the projections on the coupling bar work, serve a fourfold pur- 
pose,iamely : 1. They let the bar rise to allow the coupling barof the oppo- 
site car to pass under the outer hook, the said hook immediately droppiDg 
down into the slot la the end of the approaching car. 2. They give the bar 
a tendency to draw downward, thus preventing the cars from beiog casu- 
ally uncoupled. 3. They allow the draft to be raised to fit higher cars of 
the old style. 4. They give the bar a receding motion when It comes 
in conract with obstacles, thus breaking the force of the collision. In the 
lower chamber is a link, fastened by a pin, to adapt the same drawbar to 
be used with the ordinary drawbars. 

Improved Stocking Supporter Clasp. 

Rachel Efoerle, New York city.— This invention applies specially to a 
catch which takes hold of the stocking - , which catch is attached to the end 
of the supporting strap. Button holes In the top of the stocking are thus 
obviated. 

Improved Sofa Bed. 

"William Livingstone, Springfield Store, N. Y„ assignor to Denzer, Medi- 
cua & Co., New York city. This is a movable head piece of the sofa or 
lounge, which moves in suitable supporting slides on the main frame, and 
gives a rigid support to the hinged section when thrown open. The inter- 
mediate space between the head piece or back is provided with flexible 
bands, which are stored into a recess of the back and covered by a pivoted 
face piece. 

Improved Washing Machine. 

William Hilton, Agency City, Iowa.— Half bearings rest upon the jour- 
nals of the roller. Upon guide pins attached to said bearings are placed 
coiled springs. The upper ends of said pins pass up through ends of a 
wooden spring, to the center of which Is attached a guide pin, upon which 
is placed a coiled spring. The upper end of the pin passes through the cen- 
ter of another wooden spring, which rests upon the coiled spring, and the 
ends of which pass through Plots of the standards. Several holes are 
formed In the standards to receive holding pins, so that the tension of the 
springs, and consequently the pressure upon the clothes, may be regulated 
at will. 

Improved Screw Press. 

Cyrus W. Crenshaw , Athens, Ala., assignor to himself and J. M. Towns- 
end, same place.— The screw has a semicircular groove. The nut also has a 
semicircular groove, instead of the usual thread, and, besides, has a circu- 
lar spiral channel connecting each end of the sptral groove, which has a 
hollow sp'ral flange to provide for the passage. Balls, with which the 
spiral groove and the return channel are filled, form a continuous row on 
which, the screw rolls, Instead of sliding on threads, to lessen the friction. 
"When the screw turns downward, the balls roll down Into the channel and 
return to the top of the nut, those being forced down by the screw pushing 
thO: e In the channel up to the top ; and when the screw turns upward, the 
balls roll up in the groove and pass down in the channel. 

Improved Quilting Attachment for Sewing Machines. 

"William H. Null, Biandlnsville, 111.— The quilting rollers are arranged In 
a beam, fo that they xcan be readily lifted out of their bearings, and the 
hantrers of that beam are so pivoted to the frame that the beam can be 
readily swung up to pass over the head of the sewing machine to allow of 
passing one of the quilting rollers under the arm and behind the needle bar 
and presaer. The friction Is applied to the quilt rollers by the lever, tight- 
ening pulley, an* belt, and the pulley has teeth working In holes In the 
belt, and also a dividing wheel on its axis to govern the shifting of the 
quilt on the rollers for graduating the spaces between the seams, by means 
of arms on the wheel, and a stop spring for arresting and holding the 
wheel. 

Improved Needle Threader. 

John M. Stamp, Washington, D. C —The object of Ihis Invention is to 
provide a means of easily threading the needle of a sewing machine. It 
consists In the peculiar construction of a hook which passes through the 
eye of the needle and seizes ihe thread, the said hook belrg attached to a 
shaDk, which is of a size barely small enough to allow its passage through 
the eye, aod the hook being so cut away on both sides as to reduce the 
thickness to that of a knife's edge, so that the thread will bend short and 
to a point around the edge, and also have room to flatten Itself on the 
sjdes of the hook when d iesing through the eye of the needle . 



Improved Cotton Scraper. 

"William SandUn, Minden, La.— This scraper, the lower edge of which Is 
so formed as to fit upon the colter of the plow, is provided with two lugs, 
one of which rests against the land side of said colter, and the other upon 
Its upper eide. The scraper Is so formed as to guide the soil and weeds 
removed by it back to the mold board of the plow, along which they pass, 
and arecovered by the soil. Upon the rear end is formed a shank, which 
extends up to the plow beam, and may be secured to it. 

Improved Sun Dial. 

David B. Scofleld, Auburn, Oregon.— This Is an adjustable, pivoted, grad- 
uated son dial, having the upper edges of the meridional gnomon straight, 
and a northern face provided with beveled edges, and graduated to denote 
the time upon the face. 

Improved Middlings Purifier. 

John T. "Wright, Richmond, Va., and Eikanah Bateman, Howardsville, 
Va.— This Invention relates to certain Improvements In middlings puri- 
fiers. It consists in the combination of a polygonal reel having bolting 
cloths of different degrees of fineness and ribs attached forming buckets* 
with the diagonally set vanes of a fan by which a blast is made in the direc- 
tion of the vent. It consists further in the arrangement of a suction fan 
and roof in the top of the casement and a compartment in the end of the 
same, whereby the lighter and more worthless particles of the middlings 
are separated from the heavier grains, and the latter left in a Detter condi- 
tion for regrindlng. 

Improved Life Preserving and Diving Apparatus. 

John P. Schmltz, San Francisco, Cal.— This Invention relates to certain 
improvements in life-preserving and diving apparatus. It consists In the 
peculiar construction of a floating air receiver in combination with an elas 
tic hose, and also In the combination with said elastic hose of sectiona- 
metallic tubes for the purpose of preventing the collapse of the hose when 
subjected to the pressure of the water. 

Improved Lubricating Compound. 

Charles F. Benedict, Richmond, Va.— This invention consists In a process 
of preparing ^lubricating grease for caraxle journals by first boiling oil 
or fatty matter until it loses its spongy appearance, next boiling the result- 
ant in a solution of soda and carbonate of lime until It saponifies and 
thickens up, and finally passing it through a grinding mill: also in a new 
article of manufacture consisting of saponified axle grease or lubricant of 
a waxy consist ency. 

Improved Fifth Wheel. 

Paul La Belli, Monroe, Iowa.— This invention relates to certain improve- 
ments in fifth wheels, designed to dispense with the use of kingbolts and 
perch plates, and make a neater finish. It consists In an upper plate having 
a flange bent around for the donble purpose of forming a guide and a stop. 

Improved Clothes Wringer. 

Leander Becker and Stephen M. Smith, York, Pa.— This invention relates 
to certain improvements In the construction of wringer frames. The im- 
proved frame consists of three pieces: the piece forming the hearing of 
the lower roll, the piece forming the bearing of the upper roll, which Is 
pivoted to the first piece, and a third centrally pivoted lever, at one end 
of which is a clamping screw for attaching the wringer to the tub, and at 
the other end a rubber soring that bears against the middle of the piece 
forming the bearing of the upper roll, by means of which arrangement the 
pressure of the rolls Is regulated by the clamping screw. 

Improved Pocket Book. 

Gabriel Jasmagy, Brooklyn, N.Y.—Thts Is a pocket book, the partition 
or pocket part of which is attached to the gussets by means of an interior 
lining of the latter, provided with as many projecting loops of a band or 
strip asthere are partitions of the pocket book. These aredrawn through 
silts of the lining, and pasted between the double partition walls. 

Improved Machine for Mining Coal. 

Michael "Wright, Clinton, Pa. —In this device the stock will turn on its 
fastening screws, and the drill on the trunnions, so that a hole may be 
bored in almost any direction. The operating crankis made in two parts, 
so that it can be lengthened or shortened to adapt It to the strength of the 
operator. This machine is especially designed to be operated by hand, but 
other power may he applied. 

Improved Car Axle Box and Lubricator. 

John M. Brosius, Richmond, Va.— This invention consists In the journal 
gate with excisions at the lower end, and placing in the guide groove the 
triangular blocks or inclined strips, so that the gate does not require to be 
held by hand, wedge, or other device, but will rest in position until the jour- 
nal is inserted in the box, and then rise as the journal Is pressed Inwards : 
also In forming a b*x or projecting plate on the Inside of axle box, and at 
the end where the journal enters, so as to prevent the lubricant from being 
splashed out at the joint : also in making an annular recess or groove in 
the axle, and near the journal, for the purpose of receiving an elastic ring 
thatserves to form a packing to prevent the escape of the lubricant, and to 
exclude grit and dirt from working ln,to the axle box : also In making the 
piece that is intended to hold the lubricating fabric up to the j ournal of a 
single longitudinal metallic plate spring, so that It may be readily bent to 
accommodate Itself to any inner conformation of axle box, be easily fast 
ened by the screw in front, and be prevented from lateral play by a simple 
plate or cross bar which may have a turned-up end. In order to cause the 
lubricating fabric to slide readily with the journal in passing from one 
gage of road to another, It Is attached to a piece or holder which is slotted, 
withsubjacent dovetail tenon, and thus allowed to slide within the dove- 
tailed groove or channel of the bent plate. It also consists In pivoting the 
latter on a cross pin in lugs of the spring, so that the fabric will automati- 
cally adjust Itself to and bear always along the, whole length of the jour- 
nals. 

Improved Railway Switch. 

Nathan F. Carter, Orf ord, N. H. —The object of this invention Is to cause 
the switch to be automatically shifted in advance of the engine by a device 
on the engine under the control of the engineer. The switch rails are con- 
nected to a switch bar, to which is applied a toothed rack, with which a 
segmental wheel gears to shift the switch rails forward and backward, the 
said wheel being geared with a toothed bar for being turned by it. This 
bar extends along the track each way from the switch a suitable distance 
for being worked by the locomotive, and it gears at each end with upright 
shafts. Each upright has an arm, with one of which a cam on the locomo- 
tive la to come in contact as it advances toward the switch to set the bar in 
motion for shifting the switch. The switch bar carries a locking bolt 
which drops into a hole Immediately after the rails have been shifted to 
holdthem fast while the cars pass, and arrangements are provided which 
afterward lift the bolt out and free the switch. 

Improved Water Elevator. 

EdemonP. Le Blanc, Houma, La.— This invention consists of a series of 
buckets moving about in a circular channel below a horizontal wheel by 
Which theyare actuated. The channel at one side descends to a cavity, 
into which the water flows, and then rises to the place of exit for the water. 
The buckets are contrived so as to be raised off the bottom of the channel 
immediately after passing the exit, and lodged on the wheel, to be carried 
thereby without friction until they return to the point where they take the 
water again, when they are tripped and let fall again to thebottom of the 
channel. The machine is designed to afford a simple and cheap means of 
raising water short distances for Irrigation, drainage, and the like. 
Improved Parlor Cooking Stove. 

E. Mortimer Deey, New York city.— This Invention relates to improve- 
ments in parlor cooking stoves of the kind for which a patent was granted 
to same inventor July 16, 1872, being a fire grate with a top, which may be 
used for cooking, and may be converted into a self-feeding top, and a cou- 
ple of ovens behind the grate, one being above another. The back plate 
rests on the front edge of the b.ed plate, aid has corrugations in its front 
face which correspond with passages through the. bed plate, over which Is 
a register to open or close them at will, for causing the draft to pass down 
through the fire grate or through the back, as may be required. Theupner 
oven may be readily removed for the application of a false top plate with 
pot holes In it for use in supporting cookingpots and the like. A pot hole 
n the top, and under the removable top, Is fitted In a circum BC ribing groove 
for preventing the escape of gas, 



Improved Device for Suspending Pictures. 

Charles Mason, New Yore city, assignor to Carl Most, Greenville, N. J. 
—This Invention consists of a suspension cord, which Is passed through 
the side staples of the picture frame, and then through a hollow tapering 
socket to a tapering key with central and side perforations and grooved 
or ribbed surface. The ends of the cord are drawn through the central and 
side perforations of the key, andformedin a knot below, to be easily ad - 
justed by drawing back the key, being then firmly locked .In position in 
the socket. 

Improved Picket Fence. 

Eobert H.McGHnty, Moulton,Tex.— This Is an improvement on the fence 
for which the same Inventor obtained letters patent dated October 14, 
1873. The posts are connected and supported at their top ends by wires. 
At certain distances are placed bracing posts in pairs, having their lower 
ends spread apart and their upper ends beveled and brought together, and 
fastened by bolts. The supporting wires connect with these bracing 
posts. Short stakes are driven Into the ground, from which stay wires 
extend and connect with the bracing posts. The supbortlng wires cross 
each other between each two of the posts. 

Improved Corn and Feed Mill. 

Lauritz Meland, Iowa Falls, Iowa.— This mill is intended merely for 
grinding corn and feed, and is adapted to be driven by horse power. The 
operation Is as follows : The grain is first cracked as It falls between cyl- 
inders at one end, and is carried against a blade and then pulverized be- 
tween the cylinders and case, while, at the same time, It Is gradually trans- 
ferred to the discharge openings at the upper and lower sides of the cham- 
ber containing the cylinders. The latter have corresponding acute- angled 
spiral furrows and edges, and the blade projects np intermediately nearly 
or about to their middle. 

Improved Crank. 

William Henry Phillips/Bridgeton, N. J.— The end of this shaft is made to 
receive a round crank and a square crank. The crank is made in two parts. 
Onepartisfittedtotheround portion of the shaft, and the other part is 
made open, so as to fit on and enclose three sides of the square portion. 
The open part will readily slide on the other portion sufficiently far to de- 
tach theopenendfrom the square of the shaft. The motion of the open 
part Is limited by amortise and pin. The crank handle is also in two 
sections, one attached to one part>nd the other to the other, each being 
a semicircle, and forming anentire round handle when the shaft is being 
turned for elevating. There may be a springto force the two parts from 
each other when they are not grasped bythehand. This crank may be used 
In perfect safety, as no serious accident can happen should the handle slip 
from the hand in elevating. 

Improved Vehicle Spring. 

Milton Newell, San Francisco, Cal,— This consists of the carriage body 
jointed at each end to arms of a transverse rocksnaft, and also cormected 
by a spring with an arm of the rockshaft at the opposite end in such a 
manner that the revolving action of tne weight of the body on the rock- 
shaft is opposed by the springs. An easy up- and- down ny>tion is thus pro- 
duced without any forward and backward or side motion whatever, and 
the apparatus employed Is all of a simple and cheap character. 

Improved Seed and Grain Drill. 

Asa Canterbury, Gibson City, 111.— In this seeder, there are sharp, deeply 
furrowing wheels and curved spouts to drill the grain, reversely curved 
spouts to drill the grass seed on the nearly filled furrow, and small blunt 
wheels that press the pulverized soil to and shallowly over the grass seed. 

Improved Machine tor Bending Bolster Stake Irons. 

Bernhard Jensen and Nicholas Huetter, Kenosha, Wis.— This is a machine 
for bending bolster stake Irons in cold state, for farm, lumoer, and other 
wagons. It consists mainly In the arrangement of a strong swinging lever 
with obliquely slotted end, and a bending roller pivoted to the main sup- 
porting block, which is firmly set Into a vise. An adjustable mam roller 
for bending (in connection with the lever end and a curved guide frame 
with side extending curved supporting part) the bolster stake Irons by the 
different operations of the machine. 



UEW BOOKS AND PUBLICATIONS. 

A Manual of Metallurgy. By William Henry Green- 
wood, Associate of the Royal School of Mines, England, 
F. C. S., etc. Volume I, containing Fuel, Iron, Steel,' 
Tin, Antimony, Arsenic, Bismuth, and Platinum. Illus' 
trated by Fifty-Nine Engravings. Price $1.50. New 
York : U. P. Putnam's Sons, Fourth avenue and 23d 
street. 
The literature of metallurgy has long needed popularization, more on 
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Boiler Water Indicator.— J. E. Watson, Louisville, Ky. 
Cleaning Sugar, etc.— J. O. Donner. New York city. 
Crusher, etc.— T. A.Weston (of Pailadelphia, Pa ), Birmingham, England 
Floor Cloth Fabric— H. B. Meech (of New York city), Londoa, England 
Journal Bearing.- C. A- Hussey, New York city. 
Lamp —I. R. Forbes, New Orleans, La. 
Loom — C. R. Chapman, Shirley, Mass. 
Loom.— L. J. KuowJes, Maes. 

Lubricating Journal Bos.— C. T. Piereon, Ramapo,N, Y. 
Making Oxygen, Hydrogen, etc.— N. H. Edgerton, Pnlladelphia, Pa. 
Mucilage Brush.— C. A. Hassey, New York city. 
Pencil Cases, etc.— A. T. Cros?, Providence, R. I. 
Printing Machinery.— E. M. Hoe, New York cry. 
Sewlng Machine I-mbroiderer. — R M. Eose, Wllliamsburgh, N.Y. 
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Variable Exhaust FpR Engines.— p. Stewart, East Cambridge. Maes. 
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The Gharae for Insertion under this head is $1 a tine. 

Agricultural Implements, Farm Machinery- 
Seeds, Fertilizers. R.H.AHen&Co. 189&191Water sr.,N.Y. 

Engine Governor Dealers,please send descrip- 
tlv<f circulars to Stover & Matheson, White Rock, Mien. 

" Workshop Receipts" for Manufacturers. 
Mechanics, and Scientific AmateurB. $2, mall free. Send 
stomp for Illustrated Catalogue. E. & F. N. Spon, 446 
Broome Street, New York. 

For Sale — Baldwin's Hand Planer, planes 
22incheB. Address Wm E. Lewis, Cleveland, Ohio. 

Boiler Rolls and Shears Wanted. — Car 
"Wheel Borer and 30 inch Slotter for Sale. A. G. Brooks 
432 Vine St., Philadelphia, Pa. Cheapest Injectors and 
Damper Regulators. 

New 24 in. Turbine for Sale. N. Stowell, 
Leominster, Ms. 

For Sale — Excellent Upright Driller, cost 

$515. Price $325. Forsaith & Co., Manchest jr, N. H. 

Complete set Pat. Office Reports, Gazette,etc. 

Cheap, if sold or exchanged soon. Paul.Box 165, P.O..N.Y. 

Specimen copies of the Manufacturer and 
Builder furnished nee on application. All interested in 
Science and Mechanlcs.Bddiess AustlnBlack, Publisher 
87 Park Row, N. Y. P. O Box 4379. 

The New Half Dollar and other Steam En- 
gines. E. P. Ryder, 38 Clermont Av. , Biooklyn, N. Y. 

Wanted — S tuation by a first class Miller. 
Address Box 5, Urbana, 1)1. 

Electro-plater's Outfit for Sale, complete. 
Address C. A. Keyter, Wheeling, W. Va. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Walrus Leather Wheels for polishing Iron, 
Steel, and all flee Metals. Greene, Tweed & Co., 18 
Park Place, New York. 

For First Class Steam Boilers, address Lam- 
bertvllle Iron VVoikB,Lambertvllle,N. J. 

Sold Low — A Book and Documents, show- 
lDg how to introduce Inventions. Plans and meth- 
ods fjr selling Patents are successfully elaborated 
Into a Practical System. The Scientific American, Dec. 
13th, '73, Bald: " We believe it will be an acquisition of 
much value to Inventors." Send for ciicular. S. S. 
Mann & Co., 281 Howard St., Baltimore, Md. 

Rue's " Little Gtiant" Injectors, Cheapest 

and Best Boiler Feeder in the market. W. L. Chase & 
Co., 93. 95. 97 Liberty Street. New York. 

Boiler Scales removed or preven ted. "No cure 
no pay.*' Send for circulars to Sutton Co., 95 Liberty St. 

Blake's Belt Studs are the most reliable 
fastening for Ribberor Leather Belts. Greene, Tweed 
& Co., 18 Park Place, New York. 

Wanted — A Corliss Engine (second hand), 

40 to 50 Horse Power. Address D. D. Telford, 517 West 
23d St., New York. 

Many New England Manufactories have Gas 
Works, which light tucm at one fourth the cost of coal 
gas. For particulars, addrees Providence Steam and 
Gas Pipe Company, Providence. K. I. 

Hotchkiss Air Spring Forge Hammer, best 

In the market. Prices low. D. Friable & Co.,New Hiven.Ct 

Steam Whistles, Valves, and Cocks. Send 
for Price List. Bailey, Farrell & Co., Pittsburgh, Pa. 

For Solid Emery Wheels and Machinery, 
send to the Union Stooe Co., Boston, Mass., for circular. 

Responsible parties, who wish light ma- 
chinery maautactured.cast or malleable iron preferred, 
please address E. Mann & Son, Milford, Mass. 

The Improved American Governor. Send 
or new catalogue. C. A. Conue" & Co., Philadelphia, Pa. 

Scale in Steam Boilers. — I will remove and 
prevent Scale in any Steam Boiler, and make no charge 
until the work is found satisfactory. Geo. W. Lord, 
Pnlladelphia, Pa. 

Salamander Felting — Leading manufactu- 
rers pronounce Salamander Felting th« only indestruc- 
tible and best non-conducting covering for all heated 
surfaces. A. G. Mills, Manager, 23 Dey St., New York. 

Matson's Combination Governor is sent on 
trial to any one addressing Matson Bros., Mollne, 111. 

Direct Steel Castings — Solid and Homoge- 
neous. Tensile st-reng 70 thousand 10s. to the square 
inch. An invaluable substitute for expensive forgings, 
or Iron Cast'ngs requiring gr^at Strength. For circular 
and price list, addrtss McHaffee Steel Co., cor. Evelina 
and Levant S 1 s., Philadelphia. Pa. 

Electric Bells for Dwellings, Hotels, &c. — 
Most reliable and cheapest Hotel Annunciator. Cheap 
telegraph outfits for learners. Ins'is for Private Lines, 
Gas Lighting Apparatus, «tc. J.H.Hesstn.Sc Cleveland.O 

Diamond Carbon, of all sizes and shapes,f or 
dril'ing rock, sawing stone, and turning emery wheels; 
also Glaziers' Diamonds. I.DJckinson.64 Nassau St.N.Y, 
Saw Ye the Saw ?— $1,000 Gold for Sawmill 
to do same work wi th no more uower Expended. L. B. 
Cox & Co., 197 Water St., New York. 

Steel Lathe Dogs, 14 sizes, and 7 sizes of 
Steel Clamps. The Best ana Cheapest. Send for Circular 
& nrice list to Phila. Hydraulic Works, Evelina St.,Phila. 

Astronomical Telescopes, Spy-Glasses, and 
Optical instruments at prices to sui ; all. L. W. Sutton 
Manufacturer, Warren St., Jersey City, Box 218. 

For the best Cotton Cans and Galvanized Fire 
Pails address Jamas Hill, Providence, R. I. 

For small size Screw Cutting Engine Lathes 
and drill Lathes, aaaress 8 tar Tool Co., Piovldence.R.L 

Mechanical Expert in Patent Oases. 1\ I). 

Stetson. 23 Murray St.. New York. 

For the Beet Portable Engine in the world, 
address Baxter Steam Engine Co., 18 Park Place, N. Y. 

Price only three dollars— The Tom Thumb 

Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by any lad. Includes battery, 
key and wires. Neatly packed and Bent to all parts of 
the worid on receipt of price, F. C. Beach & Co. ,268 
Bro&away, New York. 

Tingue, House & Co., 69 Duane St., N. Y. 

Manufacturers of Machine Blanketing, Felts,and Cloths 
Endless or In piece, for Printers, Engravers, Polishers 
Piano Forte Mftuers, Paper Makers, Calico Printers 
Punching or Washer Cloth, Filter and Strainer Cloths 
for all kinds of liquids. Sample sent on application. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for Bale or rent. See advertise- 
ment. Andrew's Patent, inside page. 
Temples & Oilcans. Draper, Hopedale, Mass. 

Buy Boult's Paneling, Moulding, and Dove- 
tailing Macnlne. Send for circular and sample Of work. 
B. C. Mach'y Co., Battle Creek, Mich.. Box 221. 

All Fruit-can Tools,* erracute,Bridgeton,N.J. 



Hydraulic Presses and Jacks, new and se- 

cond band. Lathes and Machinery for Polishing and Buf- 
fing Meials. E. Lyon 70 ©rand Street, New York. 

Deane s Patent Steam Pump — for all pur 

poses—Strictly first class and reliable. Send for circular. 
W. L. Chaae & Co., 95 & 97 Liberty St ., New York. 

Forges — (Fan Blast), Portable and Station- 
ary. Keystone Portable Forge Co., Philadelphia, Pa. 

The "Scientific American" Office, New York, 
is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the desks of the managers, 
signals are sent to persons In the various departments 
of the establishment. Cheap and effective. Splendid 
Tor shops, offices, dwellings. Works for any distance. 
Price |5. F. C. Beach & Co., 26SBroadway, New York, 
Makers. Send for free Illustrated Catalogue. 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus for hoisting and conveying materials by iron 
cable. W.D. Andrews* Bro.,414 Water St., New York. 
For Surface Planers, small size, and for 
8ox Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass. 

Lathes, Planers, Drills, Milling and Index 

Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor. of Plymouth & Jay.Brooklyn.N.Y. 

Fames Patent Molding Machines for Metal 
CastlLgs. Saves fully one third In cost of labor of mold 
ng, and secures better work than the ordinary method. 
For Circulars, address P. & F.Corbln, New Britain, Conn, 

Small Portable Engines, 2 to 12 H.P. Send 
or Prices & Catalogue, Tully & Wilde, 20 Piatt St.,N.Y. 

The Improved~Hoadley Cut-off Engine — The 
Cheapest, Best, and Most Economical steam-power In 

he United States. Send for circular. W. L. Chase & 
Co., 95 & 91 Liberty St., New York. 

Peck's Patent Drop Press. For circulars, 
address Mlio, Peck & Co., New Haven, Conn. 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & WIghtman,23Cornhill, Boston,Ms 

Portable Engines, new and rebuilt 2d hand, 
a specialty. Engines, Boilers, Pumps, and Machinist's 
Tools. I. H. Shearman, 45 Cortlandt St., New York. 

Spinning Rings of a Superior Quality — 
Whitinsville Spinning King Co., Whltlnsvllle, Mass. 
Send for sample and price list. 

Johr son's Universal Lathe Chuck. Address 
L.ambertviile Iron Works, Lamoertville, N. J. 

Best Philadelphia Oak Belting and Monitor 

Stitched. 6. W. Amy, Manufacturer, 301 & 303 Cherry 
St., Philadelphia, Pa. Send for new circular. 




A. R. can copper iron castings by the pro- 
cess described on p. 155, vol.26 —F, C. M. will flod a re- 
cipe for black ink on p. 203, vol. 26, and for copying ink 
on p. 59, vol. 25.— G. S. will find directions for mating 
wax into sheets for flower making on p 50, vol. 30.— W. 
P. can brown gun barrels by the method described on 
p. 266, vol.26.— T. W. W. will find details of a process 
for steellfying or case-hardening Iron on p. 281, vol. 27. 

(1) H. L. B. asks: Does the locust, that 
comes every seventeen years In Pennsylvania, come In 
the same year all over the world? A. No. 

(2) C. D. W. asks : How can I make chlor- 
ide of copper? A. Chloride of copper (Cu CI) may be 
obtained by the spontaneous combustion of copper in 
chlorine gap ; but it is more advantageously prepared 
bydissolving the oxide or carbonate in hydrochloric 
acid, when, on evaporation, it crystalizes in green nee- 
dles. A concentrated solution of chloride of copper Is 
of a green color, but It becomes blue on dilution ; and 
when the salt Is anhydrous, it Is liver-colored. 

(3) J. Y. asks: What is meant by a mi- 
croscope which magnifies 10,000 times? How large 
would a human hair appear under this power? A. Hu- 
man hair varies considerably in diflerent persons. An 
ordinary specimen magnified 100 diameters, or 10,000 
tim^s in surface, would seem 34 of an Inch In diameter. 
If magnified 10,000 diameters, It would appear 2 feet In 
diameter, which no microscope now made could coves. 
2. How large would a man appear through a spyglassv 
whose power U 25 times, at a distance of 15 miles? A. 
As large as he would appear at a distance of % mile. / 

(4) J. H. asks: How can I keep protosul- 
pbate ot iron from oxidizing? 1 keep It corked, b^it 
this is no use. A. Place the protosulphate in a lai-ge 
glass boitle, fit a cork very tightly and seal up with iar- 
affln or sealing wax. In this manner, large quantities 
are kept in a perfect condition. | 

DoeBthe light injure canned fruit? A. In8ome|in_ 
Btancesit may be Injurious. Upon some cannedfruHs, 
light does undoubtedly produce slight chemical 
changes. 

1. Would tallow at 8cents per lb. be a cheap article to 
make Boap with, or would •' cracklings " at 4 cents per 
lb. oecheaper ? A. We should think that tallow at 8 
centB would be preferable. 2. Please give me a reclDe 
for making hard soap with tallow. A. Take freshly 
slacked lime, sal soda, and tallow, of each 2 lbs.; dis- 
solve the soda in 1 gallon boiling soft water ; now mix 
In the lime, stirring occasionally for a few hours ; after 
which let It Bettle, pouring off the clear liquor and boil- 
ing the tallow therein until it is all dissolved. Cool It 
In a fiat box or pan, and cut Into bars or cakes. It 
canbe scented with sassafras oil by stirring the oil In 
when the soap Is cooling. When any form of soda is 
used in making soap, it is necessary io use lime to give 
It causticity, which gives It much greater power upon 
the greaBe, by removing the carbonic acid ; hence the 
benefit of puttlnglimeln the bottom of a leach when 
making &oap from common ashes. 

(5) A. W. R. asks : How can I get rid of 

dandruff in hair ? A. The most results follow the use 
of warmbaths, taken daily and prolonged for an hour 
or more, and the subsequent Inunction with a soothing 
and sheathing pomade, such as that of the benzoated 
olntmentof oxldeof zinc. 

Is there a cure for bunions? A.*'Whentbe&wrsa which 
lies toward the plantar surface of tlie metatarsal bone 
of the great toe becomes enlarged, or when a new se- 
roussac Is formed upon the inner and posterior aspect 
of this bone, the disease terufeda bunion occurs. In 
this affection, the enlargement of the bursa Is usually 
secondary to an alteration In the shape and position of 
the great toe, which, In consequence of the pressure of 
narrow-pointed bootB,has been thrown outwards In an 
oblique direction (that is, towards the little toe), so as 
to lleoverorundersomeof the contiguous digits ; In 
this way a sharp angle is formed at the junction be- 
tween the first phalanx and the metatarsal bone of the 
great toe. This angle, being constantly pressed [upon 



by the boot, becomes irritated, and, for its protection, 
the bursatb&tlB there naturally situated becomes en- 
larged, or an adventitious one forms. From time to 
time the bursa and the projecting angle become irri- 
tated and Inflamed, and the moroid action there setup 
may run to suppuration of a very troublesome kind, a 
thin, unhealthy pus being formed, which is discharged 
through an opening that speedily becomes fistulous, 
and may degenerate into a most troublesome Indolent 
sore. Treatment: In the treatment of this aflectlon, 
theflrst thing to be done Is to change the direction of 
the toe by wearing properly shaped boots, made with 
the inner side of the sole straight from the toe to the 
heel. If accidental Inflammation be excited In the 
part, it must be allayed by the application of leeches, 
warm foot bathB.and poulticing ; the cutaneous Irrita- 
tion that Is left may best be removed by painting the 
surface with a strong solution of nitrate of silver. 
The faulty dlrectlonofthetoe may best be remedied by 
using an ingenious contrivance, the action of which 
consists in drawing the inverted end of the toe Inwards 
by the constant action of a slender steel spring."— 
Erichsen. Should these meanB fall, consult a surgeon. 

What will remove flesh worms ? A.Theflesh worm 
(acarusfolliculorum) Is supposed to be caused by a de- 
ficiency of exnulsory power In the follicles and ductB 
of the sebiparious glands, by condensation of the se- 
cretion, which renderB the expulsory power nugatory. 
For treatment, see p. 251, vol. 31. 

(6) Gt. E. W. asks: Are there minute in- 
sects In the human blood? A. When the blood is In a 
normalcondltlon, there are no parasites present; but 
they are found In some caseB if It be diseased. 

(7) S. M. asks : What is a good method of 
whitening ferns ? A. By exposing them for a short 
time to the action of sulphurous acid gas, obtained by 
burning a little sulphur. 

Is there anything that will remove moles from the 
skin? A. ''They are easily removedbythe knife, care 
being taken to direct the incisions in the line of the or- 
dinary folds of the skin. Better perhaps is potassajvsa 
a point of which is Introduced In the center of the 
nmvus ; ltdifluses Itself through the areolar maeB, the 
disorganized tissue dries up In a scab, and falls off In 
ten or fourteen days, left vl Eg very little trace' of its 
existence. This method of treatment Is applicable to 
ncevi (ormoles)of small slzeonly. When of consider 
able extent, they are beyond the control either of knife 
or caustic."— Wilson. 

(8) B. E. D. asks: What ingredients are 
used to set the colors In muslin s, calicoes, etc. , making 
them proof against water ? I wish to make colors on 
papers, such as marbled papers, waterproof. A. Insol- 
uble colors are obtained by taking advantage of known 
chemical changes ; thus chromate of lead (chrome yel- 
low) Is precipitated by dipping the stuffinto solutions, 
first of acetate of lead, and then Into bichromate of 
potassa. Mordants arebodles which, by their attrac 
tion for organic matter, adhere to the fiber of the stuff, 
and also to the coloring matter. They are applied 
first, but in domestic dyeing they are often mixed with 
the dyes tuff. By the use of a mordant, a dye which 
would otherwise wash out Is rendered permanent. 
Some mordants modify the color ; thus alum brightens 
madder, glvinga light red, while iron darkens It, giving 
a purple. The principal mordants are alum, cubic 
alum, acetate of alumina, protochlorlde of tin, bichlo- 
ride of tin, sulphate of Iron, tannin, and stannate of 
soda. 

(9) C. A. B. & Co. ask : How can we make 
explosive picrate salts, particularly those of lead ? A. 
Wecanflnd no mention of any of these salts (except 
that of potassa) being used as explosives. 

(10) D. F. J, asks: 1. How can I make pa- 
per adhere to whitewashed walls? A. The usual and 
perhaps the bestmethod Is that of removing as much 
of the whitewash as poBslbleby scraping, and moisten 
Ing the wall with water before applying the paper (pre. 
viouBly coated with the paste). 2. What is the best 
method of removing old wall paper to prepare for new ? 
A.. Moisten the paper with water for a short time, when 
it can be removed without difficulty. 

• (11) W. R. asks: What is the weight in 
ounces ol the largest diamond? A. The largest known 
diamond formerly belonged to the Great Mogul, and 
when found weighed 2769 '3 grains, or nearly six ounces; 
It had the form of half a hen's egg. 

(13) W. L. P. asks: What are the constitu- 
ents of natural phosphate of lime? A. The compoBi 
tion varies much. That obtained from Snarum, Nor- 
way, contained phosphoric acid 41*51, seequioxide of 
iron 1*19, calcic oxide 5346, and chlorine 2'66, per cent. 
That from the Ural Mountains contained phosphoric 
acid 41 99, calcic oxide 5595, chlorine 0'0l, and fluorine 
4*20 per cent. The phoppbatic limestone found in this 
country would contain nearly the same as the above ; 
certainly It would not vary much In the amount of 
phosphoric acid. It is found in Maine, New Hampshire, 
New York, New Jersey, Pennsylvania, Maryland, and 
Delaware. A shaft has been sunk near Hurdtown, 
N J., and the phosphateof lime (apatite) mined. 

(13) G. F. F.asks: "With what preparation 
can I color white Ivory chessmen red? A. They may 
be stained with the ordinary dyeing materials. The 
ivory should first be steeped In a solution of bichloride 
of tlnas a mordant, and then in a hot bath of Brazil 
wood or cochineal. 

What wlllremoveoll from paper? A. Scrape finely 
some pipe clay (the quantity will be easily determined 
on making the experiment) ; on this tla,y the sheet or 
leaf, and cover the spot, In like manner, with the clay 
Coverthe whole wltha sheet of paper, and apply for a 
few seconds a heated Iron box, or any substitute adopt- 
ed by laundresses. On using India rubber to remove 
thedudt taken up by the grease, the paper will be found 
restored to Its original whiteness and opacity. This 
simple method has proved much more effectual than 
the use of turpentine. 

(14) C. H. C. asks: 1. Has there ever been 
manufactured a glass that will stand a red heat and not 
melt? A. No. 8„IsthereanysubBtancetbatcanbe 
putlnto glass to render It flexible? A. Nothing, to 
our present knowledge, accomplishes thiB, although 
this (supposed) lost art has been much sought after. 

(15) H. J. asks : 1. Will three boilers, each 
24 inches long by 7 inches diameter, supply enough 
steam to run a 3x6 engine, carrying 60 lbs. pressure and 
mak1ng200 revolutions per minute? A. They would 
be rather too email. 2. How heavy and how large 
should the flywheel of an engine of the above size be? 
A. Diameter 15 inches, weight from 70 to 80 lbs. 3. What 
pressure would boilers of the above size stand? Tney 
are made of 1-16 steel. A. About 90 lbs. per square 
inch. 

(18) A. F. asks : Can any musician inform 
me how a cornet can be blown completely out Of tone ? 
A. It can L be done by hard blowing. 



(17) R. R. S. says: 1, I use a tin cup to 

maue my tea in. I pui. cold water into the cup with the 
tea and set it on to the stove to stef p. The cup keeps 
smooth and bright, but has the rea s^aln upon its sur 
face. I usethlscup very often to boll waier in, and It 
keeps smooth and free from scale. If I use another cup 
to boil water in, it will become covered with scale In 
three or four heatings, visible to the sight and percep 
tible to the sense of feeling. What Is the cause of this 
phenomenon? A. The water undoubtedly contains a 
large amount of lime, magnesia, soda, etc , in solution. 
Upon bolling,these would be precipitated and form the 
scales you speak of. But the presence of tea has a 
different f ffect. Tea contains tannin and other sub 
stances which exert, doubtless, an Influence upon the 
solubility of the alkalies. In most cases they are very 
soluble, but, if an excess of the bases be present, rapid 
ly attract oxygen and become brown by the destruction 
of the gallo-tannic acid. 2. Would not a decoction of 
tea prevent the formation of scale In steam boiler s, If 
It waB applied while they were new , and also on the sur- 
face of tea kettles? A. There is a preparation in mar- 
ket, tannate of soda, used for this purpose, which prob- 
ably acts In a similar manner. The ..decoction of tea 
would be too expensive. 

(18) J. A. M. asks: What is the quickest 
method of finding the distance between two circles 
as A E, without the aid of the radius or diameter of 
either circle, by tbe application of the square, on the 
outside line AC, or the inside line ED? A. Suppose 
that A B C D E represents material to be cut, and 




youwlsh tofind a radial line at the point, A. Draw 
any chord, A F, and from the point, F, another equal 
chord, F G. Also eocnect the points A and G by a 
straight line. Place a square on the chord, A F, and 
draw a perpendicular line, II I, at the middle point of 
thiscbord. Then place the square upon the line, A G 
and draw a perpendicular, FK, through the point, F 
continuing It to L. Make I E equal to I L,and draw the 
line A E, which will be the direction in which to make 
the cut. The same construction can be usedfor finding 
the direction of the cut at the other end. 

(19) Z. S. says: I should like to try Siemens' 
process of silvering glass, described In Science Record 
for 1874, pp. 6t, 98. How is acetic aldehyde maae, and 
howls dryammonlacal gas made and passed through 
It ? A. Aldehyde may be obtained by the gradual oxi- 
dation of alcohol in various wayB. It Is formed when 
the vapor of alcohol mixed with air is transmitted 
through a porcelain tube heated to low redness, or 
when alcohol Is acted upon by dilute nitric or chromic 
acid ; owing to the effects of nitiic acid upon the ele 
ments of alcohol.lt is produced during the preparation 
of the fulmina'es of stiver and mercury, and it is al- 
ways present In nitrous ether ; It may also be procured 
from the dry distillation of lactic acid, or lactate of 
copper. Aldehyde is, however, usually procured by 
Lleblg's method cf distilling, in a capacious retort, a 
mixture of 6 parrs of sulphuric acid, 4 parts of alcohol 
(specific gravity 0850), 4 of water, and 6 of finely pow- 
dered black oxide of manganese. The product, being 
very volatile, must be condensed In vessels cooledwlth 
ice.andtheprocess must be Btopped when tlie distil- 
late becomes acid. Since, however, it is In a very di- 
lute and impure condition, it is to be rectified from an 
equal weight of chloride of calcium, in order to free H 
from alcohol and water. This operation Is repeated 
twice, or even three times. Take equalpartsof quick- 
lime andchlorlde of ammonium (sal ammoniac) sepa- 
rately powdered, and intimately mix ; transfer to a re- 
tortandgentlyheat. Abundance of pure ammonia, as 
a transparent, colorlesB gas, willbegiven off. It should 
be passed through a tuoe containing recently prepared 
quicklime. The gas is allowed to pass through the II- 
quldln theusualway, which must be kept cool with 
Ice. Prismatic needles of snowy whiteness are thus 
formed, whlth 1b thecompound of ammonia and alde- 
hyde required. 

(20) D. W. B. asks : 1. How can I make al- 
cohol without distillation ? A. We cannot tell ?ou. 

There Is a quality of iron or Iron salt not attracted 
by the magnet ; It is called allotropic, and is soluble In 
water. How Is It made? A. There is no known oxide 
or form of iron that has the properties you state. 

Howcan oleic acid be made? A. Theisoiatlon of 
tbisacldln a state of purity Is a matter of pome diffi- 
culty. In order to obtain the pure acid.Varrentrapp 
recommends that almond oil be saponifiedwith potassa 
or with soda, and tbat tbesoapbe decomposed with 
hydrochlorie acid. The mixed fatty acids aire then to 
be digested with hal f their weight of floely powdered 
oxide of lead. On digesting the mixed salts of lead 
wlthtwlce their volume ofetherfor24 hours, the oleate 
of lead is dissolved and separated from the othersalts. 
The etherial solution Is to be mixed with dilute hydro- 
chloric ac'd, which decomposes tbe oleate The otly 
acid Is dissolved by the ether and rises to the surface 
The ether is to be expelled by heat. 

How can oil of brick be made ? A. Oil of brick is 
made by saturating fragments of brick with oil, and 
distilling at a red heat. 

Can pyro-acetic spirit be made without dlstlllatici ? 
A. No. 

Where can red resin be obtained? A. Ask any drug 
gist or dealer in varnlsheB for it. As to the difficulty 
of dissolving rubberin ether, see p, 251, vol. 31. 

(21) L. K. L. says, in reply to F. H. B.'a 

question as to which vessel has made the fastest, time 
across the ocean: The Ionian steamer City of Brussels 
left Sandy Hook at 9.15 on the morning of December 4 
1869, and dropped anchor in Queensto wn harbor aft cr a 
run of 7 days, 20 hours, 22 minutes. Shehassioce (June 
1872) crossed in 7 days, 15hours, 55 minutes. The Adria- 
tic's best time, May, 1S7£, was between Queenetown and 
Sandy Hook 7 days, 18hours, and 55 minutes. 

(22) N. A. K. says, in reply to J. C.'s query 
as to size of sail for a boat : I think he could have a 
larger sail on hlsboatthanjou recommend, I have a 
boat 12 feet lone, 3 feet wide, and 1 foot deep. She 
is pointed at the bows, and made of pine hoards, % inch 
th'ck, bent dry, without sawing. Her keel is 6 inches 
wide, hinged so that it will lay flat to the boat when re 
leased from an upright position. Her sail is 8feet jn 
the mast, 9 feet fiom the end of the boom to the gaff 
boom is 11 feet and gaff 7 feet. The boat will carry 
persons, and Is perfectly safe. 
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COMMUNICATIONS RECEIVED. 

The Editor of the Scientific Amekican 
acknowledges, trith much pleasure, the re- 
ceipt of original papers and contributions 
upoQ the following subj ects : 

On a Letter from Faraday. By H. W. C. 

On Alcohol. By J. D. P. 

On a Miniature Locomotive. ByF.S. 

On some Special Tools. By W. P. P. 

On Diamonds. By Q. H. W. 

On the Potato Bug. By J. J. S. 

On Demoniacal Possession. By W. S. H. 

Also enquiries and answers from the follow- 
ing: 

B.-D. E. J .-J. K.-P.-W. J. McG.-F. S. K.-A K. 
-W. N. H.-F. S. W. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to ap- 
pear should repeat them. If not then pub- 
lished, they may conclude that, for good rea- 
sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa- 
tentability of inventions, assignments, etc. 
will not be published here. All Buch ques- 
tions, wlwn initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering briefly by mail 
if the writer's address is given. 

Hundreds of enquiries analogous to the 
following are sent : "Who sells a composi- 
tion for removing ink stains from the hands 
and clothes 1 Who "sells artificial butter? 
Who sells Martini-Henry rifles 1" All such 
personal enquiries are printed, as will be ob- 
served, in the column of " Business and Per- 
sonal," which is specially set apart for that pur- 
pose, subject to the charge mentioned at the 
head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 



f OFFICIAL,., 

Index of Inventions 

W)B WHICH 

Letters Patent of the United States 

WBKB GRANTED CN THB WKEK BNDING 

October 20, 1874, 

AND EACH BKARIHG mAT DATK. 
I Those roarKed (r) are reissued patents.} 

Acid, etc., recovering, J.E. Slebel 156.181 

Alarm register. Are, J. O Alley 156,114 

Baletle.M. T Brown 156,013 

Bag holder, Doctor & Spsnler 156 143 

Beelrlve, C. FoulK 156,147 

Belt, wal*t, M. a. Ctrapln 156,135 

Bench, wash, r? Way 156,19-! 

Bench, etc . wasb, Era-son & Smith 156/57 

Brocage, J Norwood 1^6,037 

Birdcage screen, Oahoin & Day'on 156033 

Boi er an'i-inccusi*toi, Routiedge etal I5',i03 

Boo -heail e at aerrmeLt, C . Angresma 156,1.7 

Boot nail, H T. Marshall 156.061 

iiooi tack driver, Tnomoson& Btrga .... 156017 

Boits, maKlug, CM as & Weooley 156,136 

But. 1 , salt. & B Sea.leS ... 156.068 

Bo> tie topper lor*, H 0»teihout 15tj,06i 

Boxes, mak'njr, J M Dtvla 156,40 

Bracket lor 8c»ffoldl<«, C. Ward 156,ma 

BneK ma ta'ne, n. s T.flmv 156,188 

Biush,'cru»)biog, B. D Miller 1E6.033 

Brutbts, cement far, L. Abbott 156, 112 

Brush bar al>, H B Hood 156, '58 

Camera, J ana J. b„ock 156, .06 

Cae-seamlog DjacMtje, L. C. Beardsley 15t>.0i2 

Car axe box, J C. Tuck ... 156,070 

Or axie, labrtcailtg fc\ Smoker. Jr 15S 185 

Car oa ket, railway, a.K Fulun 15 fi£\ 

Carcouj* Idm, E H.Jarjuey 156,024 

Car, elevated rail way, J. M Hannahs 156,0^3 

Car, haao, M. Crossoian 156,138 

Car woeel, Fuller & Girrett 156,080 

Carrtlcgma hlne, fei ding, B S. Boy 156,' 64 

Carnage wheel, SV. H. K»ep 156,167 

CartUgf spring. H. M. B, dwell 150,122 

Carriage too reBt, A. S Booth 156.126 

Cartridge loader, W. W. Winchester 156,197 

Cha r, folding rocking, E. F.Russell 156,041 

Chair, rocking, C. Brada 156,187 

Chair, rocking, H. S. Carter 156,130 

Chair, rocking, C. L. Chadeayne 156,132 

Chemical facing compound, J. E. Atwood 156,009 

Cigar box, sample, J. E. Emerlck 156,145 

Clothes fiame, D. Cummlng ...156,075 

Copper pyrites, concentrating, F. A. H. I.a.Rue.. 156,093 

Com flle.mcdlcated.M.P. H. Patterson 156,173 

Corn sheiler, J. Rupp 156,176 

Cotton gin. B.B. Smith 156,183 

Crane, J. L.Lewis 156,02b 

Cultivator, W. L. Hopper 156,159 

Cultivator, cotton, D. M.Johnson 156,164 

Dredge or spice box, W. S. How 15S.0S8 

Dress chart, A. M. Henvllle 156,086 

Dress protector, O. P. Flynt 156,018 

Electric conductor, insulated, T. L. Reed 156,175 

Eiectrlc light, M. Day, Jr 156,015 

Electro-galvanic band, J. Bryan 156,053 

Elevator, E.Schlenier 156,067 

Elevator, stump, W. H. Fulton 156,151 

Elevator, water, J W. Westbrooks 156 194 

Embalming deadbodles, T. H. Whltehouse 156,051 

Engine, locomotive truck, W. Mason 156,031 

Engine, rotary steam, P. English 156,077 

Engine, rotary steam, W. Haab 156 082 

Engme, vertical steam, T. J. Young 156,072 

Engines, valve for steam, E. S. Winchester 156, .96 

Fan and alarm, ny, H.F. Langewlsche 156,168 

Fence, farm, N. P. Beamoa 156,052 



Flreex'lngulsher. H. G. Dayton 156.141 

F:ut-cleat (t g anpara*us, H. Schnau'z 156 178 

F rk, horse hay, ti. K Ball 156 18 

furnace, hot air. A. and I Rubel 156065 

Furnace, hot air. C L. Will.rd 158,111 

Gas mac .me J M. D lion 1*6,142 

Gib-mak'ng apparatus, A. Malam 156.029 

Gas.makmg, G. Oloey 156. i72 

Gas valve, J. Anderson 156. 1'6 

Grain drl.l, J. P. Fulgham 156,15.i 

Gruoblug machlce, G. E. Reyner 156,-0 

Hame.L J.MInton ...156.033 

Hamm r, soft metal, J. C. Coburn 156 014 

H arrow, leveler and roller S. Griffin 156 022 

Hat-ironing machine, Giraux et al 156 j81 

Hinge, shutter, W. E. Spams 158,184 

Binges, makiDg butt, A. Rals (r) 6,095 

Hog-rlnglng nippers, E Blair 156,-25 

Hog-ringlnR pller, J Burger 156.05*. 

Horse collais, blocking, W. Vahey 156.1K9 

Horseshoe nall-ncleblng machine, J. B.Husted... 156,09u 

Horseshoe nall-flnishmg machine, T. Wood 156,199 

Hose valve coupling, J. R. Higgs 156,087 

Hose, hydraulic, Doage & Street 156017 

Ice creeper, G. F.Lemmon 156,094 

Ice machine, F. V. De Coppet 156,056 

Inking paging machines, J. T. Frey 15o,020 

Ironing board, R. A, Moore 156.031 

Ladder, fire escape. P. Casey 156,055 

Lamp, J. Horton (r) 6,091 

Latches, gate, Shepard & Adams 156,043, 156,014 

Lathe for turning hubs, D. Kavanaugh 156,i66 

Lead, refining, W. A. Shaw 156,180 

Leak stopper, J. W. Wood 156,198 

Lock, seal, Locke & Mason..*. n 156,169 

Locomotive smoke conveyer, J. S. Thomas 156,187 

Log turner, T. Emery (r) : ."..... 6,092 

Loom shuttle, P. Lear 156,027 

Lounge, folding, H. S.Carter 158,131 

Mat. flooring, W. M. Marshal] 156,030 

Milking tube, G. P. Pilling 156,174 

Millstone dressing machine, S. Reynolds 156,100 

Millstone dressing machine, W.P. UhllDger 156,109 

JSut lock, H.S. Firman , 156,078 

Nut locks, applying, D. F.Taft 156,108 

Organ coupler action, C. W. Fossler 156,146 

Organ, reed, J. P. Richardson 156,040 

OverallB, J. Lowensteln 156,170 

Padlock, H. Ahrend 156,113 

Paper cutting machine, L. W.Morse, Jr 156,035 

Paper ruling machine, J. F. Tapley(r) 6,096 

Pavement, asphalt, E. E. GlasRln 156,152 

Planing machine, wood, J. H. Russell 156,104 

Planter and cultivator, corn, E. M. Walker 156.190 

Planter, seed.C. Franklsh 158,148 

Planter check attachment, L L. Haworth 156.085 

Plate rack.S. D. and F. H. Jordan 156,059 

Plow, F. Bleker 156.128 

Plow, ditching, Davles* Skinner 156139 

Plow.gang, Brown et al 156,123 

Press, cotton, D. Smith 156,182 

Printing press, lithographic, S. D. Tucker 156,069 

Putting, making plalied, S. E.Barney 156,119 

Pump, barge. R. C. M. Lovell 156,095 

Pump, Qydraulc pressure, J. Joneon 156,025 

Refrigerator, J. H. Canneld 156.120 

Eeservor, B. C.-hen 156 074 

Koof, metallic, A. Nor'hrop 156,036 

Rubber-cuttlLg machine, J. A. Jaques 156,162 

Saw guide, cllcular, Husted & McPaerson 156,091 

Saw gammer, Jewett & Armstrong 156 163 

Sawmi l.J.B. Wayne 156,193 

Sawing macnine, C H. Horton 156,160 

Sawing machine, circular, J. C. Stead 156,045 

Scssors.C. M. Johnson (r) 6,089 

Screw machine, metal, H. D. Stone 156,107 

Screw tap, J.Cook ... . 156,137 

Seam'ng machine, Wilson etal (r) 6097 

Separator fl-..ur and middlings, J Rlgby 156,'(i3 

Sewing machine, E M rem 156 171 

Sewlcg machine braid guide, C. Gull man 156,151 

Sew ng machine, button hole, K.. Vogcl 156,048 

Sewirg machine cass. W. Salisbury , 156.042 

Sewmg machine motor, J. W. Huutoon 156,161 

Sewing mac r 'ine table, G. P. Draper 156,144 

dhaf s, thrust bearing for, C Godfrey 156,153 

Shears h' dge irimmlng. M. Cbr.sman 156,n'i3 

Ship's be rn, etc.. I. P. Ford ISS.Oli 

S'.lr' Dosom support, G. E. Hall 155, i55 

Siioep's, wooden, J. H.O iver (r) 6,090 

Shovel and tonge. fire, Q Mar*.nv.lle 15o,0&t> 

Shutter las»ner, E. F. Baldwin 156,010 

Sign, illuminated J. flams... n (r) , 6,09k 

Skirt, t». P.FIjnt 156.U9 

SnIa.Sciiahel&Scuu z 156 177 

Spines, making g-ooved, J. fl.Swett 156, 86 

S ove.E rsmlrn.(r) , 6.09i 

Stove, coal o 1, J. A. Frry 156,149 

Stoves, air flue for. J F. t-anglals 15609: 

Sugar, dram cgsnd Altering, S. S. Hepwarth 156 0E8 

Suspenders. Hail & Lasher 156 083 

S«lft,J.Cna«e 156.185 

Table, E. M Bement 156.120 

Table, Ironing, F. Hurvey 156,084 

Thrashing machine reel, G. C. Dodge 156,076 

Tim° aet ctor, wb cbmen's, A. Meyer 156,098 

Tool handle, A W. Scott 156.179 

Treilis, grape vine, J. McDonald 15?,097 

Tiu's, H.A Washburn 156,050 

turbine whed, J L.Rodgrrs 116,102 

Valve, pressure redaclng, J. Jonson "... 156,165 

Valve, slide, F. F. Landis 156,026 

Vat, fermenting, J. C G Hiipfel 156,089 

Vehicle running gear, B. W. Chase 156,131 

Ventilating Illuminating tiles, W. Lynch 156,060 

Ventl.ator, J. C. Bates 156 011 

Vessels, spring traveler for, S. Poole 156,039 

Vise.E.Schlenker 156 066 

Vise jaw, detachable, B.F.Stephens 156,105 

Wagoi.hay, J. H.Anderson 156,115 

Wagon jack, A. Whitcomb 156,110 

Wagon spring, J. M.Vanderzee 156,071 

Wagon tongue support, J. Oehler 156,099 

Washing machine, G.D. Berdan 156,121 

Washing machine, G. W. Holmes 156,157 

Washing machine, boiler, J. Harris 156,156 

Watch key.J. S. Birch 1E6.124 

Watch regulator, C. Teske 156.046 

Windmill, W. H. Wheeler 156,195 

Window blind, R. H. Dickinson 156 016 

Wringing machine, F. Way 156.191 

APPLICATIONS FOB EXTENSION. 

Applications have been dvlyflled and are now pending 
ror tbeex tension of the following Letters Patent . Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 

81,147.— Steamboat Staging.— A. J.Bell. January6. 
31,153— Needle.— G. Cooper. January 6. 
81,172 — Plows.— W. Jarrell. January 6.' 
81,182.— Wood-Bending Machine.— H.McDonald Jan. 6. 



31.199.- Ctjeet Comb. S J. Wheeler. January 6. 
11.2C3— Sewing Machinb - F D. Ballou. Jai nary 6. 
8i,2:1.— Sewing Machine.- Q. Rice. January 6. 

FXTENH10KH GBANTSD. 

30,450.— Ktjbbee Cae Spuing -T. F. Aliyn. 
30 451.— Clothes Pqueezee.— F. Arnoia. 
30,158— Car Wheel — G.S. Bosworth. 
)U,i80.— Pomp— W. J Johnson. 
30515.— Cae Seat and Couch.— F. Burke. 

DESIGNS PATENTED, 
7,804.— Hoese Blanket Fabeio.— G. E. Ayres, Phil., Pa. 
7,805.— Type.-T. «. Smith, London, England. 

TBADE MAReITrEGISTERED. 

2 028.-SALT8— Salts Manuf. Co., Crab Orchard, Ky. 
2,0^9.— Peefum^s.— Fisher & Co., New York cPy. 
2,030.— Floue.— HetSBeiibutielef al. , Brooklyn, N.F. 
3,031.— Medical Sibup.— J J. Lawrence, Wilson, N. C. 
i 032.— Feetilizees.— E. Whitman el al., Baltimore, Md. 
2,033 —Cotton Goods.— Joy & Co.. Passaic, N" J. 
2.034.— Emeey Wheels,— Lehigh E.W. Co. .Welssport, Pa. 
2.035.— Teas.— A. Man & Co., San Francisco, Cal. 
2 036.— Sheetisgs— Naumkeag Cotton Co., Salem.Mass. 

NCHKDULE OF rA'fEHt *K££>. 

On each Caveat 810 

On each Trade Mark &'i& 

On filing each application for a Patent (17 years). 813 

On Issuing each original Patent $20 

On appeal to Examiners-ln-Chlef 810 

)n appeal toCommlssloner of Patents. 820 

On application tor Reissue 830 

)n application for .Extension of Patent ..850 

Ongrantlngthe Extension 830 

On filing a Disclaimer 810 

>n an application for Design (SX years).. 810 

OnappltcatlonforDeslgn C7 years) 81S 

)n application for Design (14 years) 830 

CANADIAN PATENTS. 

List op Patents Granted in Canada, 
October 22 to 29, 1874. 

3,969.- J. L. O. VidaJ, ParleU of St. Louis of LotMniSre, 
LotblnlSre county, P. Q. Extension of No. 109. 
"Churrue avec orellleA base <5 ! argle a meme, ou rap- 
port6e." (Improvements In plows.) Oct. 22, 1874. 
3,970 —William Mulr, Montreal, P. Q. Extension of No. 
94, called "Muir's Improved Multiple Sewing Ma- 
chine." Oct.24, 1874. 
3,971.— R. W. Soper, London, Middlesex county, Ont. 
Improvement on breeca-loadtDg rifles and ehol, guns, 
called "Soper's Imptoved Breech Loading Rifles ana 
Shot Guns," Oct 26, 1874. 

3,972.— J. G. Scott, St. Thomas, Montmagny county, 
P.Q. Improvements on car-couplingapparatus,called 
"Scott's Safety Car Coupler." Oct. 26, 1874. 

3,973.— William H. Collins, Whitby, Ontario county ,P.Q: 
Improvements In stone pipe couplers, called "Collins' 
Stone Pipe Coupler." Oct. 26. 1874. 

3,974.— William B. True, Silver Islet, Ont. Improve- 
ments m a machine for wasLing or separating the 
heavier ores or metals, called "True'a Improved Van- 
ning Machine." Oct. 26, 1814. 

3,975.-1. W. Neade, Toronto, Ont. Improvements on 
boring bars, called "bead's Improved Boring Bar." 
Oct. 26,1874. 

3,916.— J. NaBSlan, Strazaa, Hungary, AuBtrla. Improve- 
ments in the manufacture of rock candy, called 
"NasBian'BProceES of Making Rock Candy. " Oct. 26, 
1874. 

3.917.— J. Nasslan, Strazsa, Hungary, Austrrla. Im- 
provements oa rhe proctsa of clarifying BUgar, called 
"ttdssian's Process of Clailfymg Sugar." Oct. 2fi, 
1874. 

3,918.— wmiam Tucker, Tlskedale, Worcester county, 
Mats., U. S. Improvements on apparatus for drop 
ping the cuts of aug-erB and augor bus, called "Tuek- 
ker's Apparatus icr Dtapoing Cuts of Augers ana 
Auger Bus." Oet. -^6, 1814. 

3,9,9.— L. F Bally, Mainland, Hants county, Nova Sco- 
tia.. Improvement on pota o ai<gti8, called "Bat- 
h.y's Po a-o Digger." Oct. 26 187*. 

)&0.— J W. Qabmure, Newouigh, Orange county, N.Y., 
U.S. Im rorem nrs in j*cktllLg ot attain iroiltie, 
etc.* called "Htnmore's > J atenc Comoination Non- 
COTiQULitlne .tajket'flg." Oct. 26, 1874. 

3,y8L — J. Piummer, Londoi , Midoltb*x county, Ont. 
luip'uvim ma uu spoke la.oes 'leing tiiree cld ers, 
cal.ed "I'uium i's Improvement on Spoke Latnes 
Ueing Taree CrDterti." Oct. 26, 187J. 

3,983— G. J. W*rdsVeli, Ru iaid, Rutland county, Vt., 
U. S. ImpTovrimnts tn oeci l.iicg sieaoi etiglnes, 
C*U"d ■' W»rdrvell'^ O^c hating Sttaui liugine." Oct. 
26, 1874 

^,983.— C.V. Michell, PlcterlngTownshlp, Ontario couu 
ty.Onc. Improvements in maca^nery f^r the purpose 
of ULloadtng ro ts, etc. , from tne wagon or o h -r car 
riage when nauled htrfla,callea"MicneU'sSelf Root 
Unloa<ier." Oct. 26, 1871. 

3,934 — L. A. D&Fsaulies, Montreal. ,P Q., assignee of H. 
H. d'Aorlgeon. Amfiilorailous dann les apparelU a 
^qutllbrtr les meulesdemoullu.dlta "Appareil d'Abrl- 
seon pour Equiabier les Meules ae Moulin. " (Im- 
provements on apparatus for equilibrating mill- 
stones " Oct 28, 1874. 

3.985.— J. G. Scott, St. Tuomas, Montmagny county ,P.Q 
Improvements in car Drake couplers, called "Scott's 
Car Brake Selt-Acung Coupler." Oct. 28, 1874. 

3,986.— D L.Newcomb, Kenton, Hardin county, O., U S 
Improvements on augers, shaft coupling, tube-lining 
setters, and derricks for boring wells, called ".New- 
comb's WellBoring Apparatus." Oct. 58, 1874. 

3,981.— J.H. Cowherd and Jf. Cowherd Brantford, Brant 
county, Ont. Improvement on eaves trough and ma 
chines for making the eame, called "Cowhtrd'a Com- 
bined Eaves Trough Machine." Oct. 28, 1874. 

3,988.— C. Kinney, Oenham township, Oxford county, 
Ont. Improvements on eash holders and fasteners, 
called "Kinney's Improved Automatic Sash Holder 
andFastener." Oct 28,1874. 

3,989.— E. E. Everltt, Philadelphia, U. S., and W. S. Hay. 
wood, Rochester, Montoe county, N. Y., TJ. S. Im* 
provtrments on bedsteads, called "Everltt's Parlor 
Bedstead." Oct. 28, 1874. 

3,990.— J. Munson, Collmgwood, Slmcoe county, Ont. 
Extension of No. 113, called "Munson's DomlnlonBee 
Htve." Oct. 29, 1874. 

8,991.— J. Call and J. T. Robinson, Richmond, Sogada- 
hoe county, Me., U. S. Improvements on center 
board? for vessels, called "Call's Flanged Center 
Board." Oct. 29, 1854. 

3,992 -Wia. Tucker, Tlskedale.Worcester county.Mass., 
U. S. Improvements on saw gummeis, called "Tuck- 
er's Improved Saw Gummer..' Oct. 29,1874. 

3,993.— Wm. Tucker, TiBkedale, Worcester county.Mass., 
U. S. Improvements in machines lor twisting augers 
and auger bits, called "Tucker's Machine for TwiBting 
Augers and Auger Bits." Oct. 29, 1814. 



3 994 -G.F.Grd ry. Ftii)8rif]rt> a.U S In jMTiiiiitB 
oo Tallroia car ana o'hersoliM fprirgs, callPd 'God- 
Ipj'h Im: rovf meet, on Spiral Sorlr ps." Oct, 29,1874. 

3,995.— L. Crofo3t.PaviU.)D,G^"f«-'ec-uutj, N.Y.,U.S. 
Imoiovementfi oq com -ined b^g holders at. d trucks 
called "The America* Bag Holder." Oct 2% 1874. 

3,196.— L S Cmchester, New York clry.U S. Io-prove- 
rbentp ta bulllDtf, cook'n?, und preparinfr cer» ais for 
uee, ",alled"Chicha8cer'fi Prepared Cfrtals." Oct. 29, 
1874. 

8 997. -G. J Wardwell, Rutland, RutlaDd county, Vt. 
TT. S. Improvrm.nrs m reciprocating cross^ead en- 
gin- s, tailed "Wardwell's Reciprocatiug Crosshead 
Engine " Oct 29, (8?4. 

3,998.— A Wilder, Augusta, Kennebec county, Me . (J.s. 
Improvements in oilcloths, called " Wllder's Improved 
Oilcloth" Oct. 29, 1874. 
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Back Pays ------- 81.00 u line. 

Iniild* Paw - - - » - . T.1 oencs a line. 

Engravings may head advertisements at Ctie samerate per 
tine by measurement, astfie '.ettef vrc-ss. Advertisements 
must be received at publication office as early as Friday 
morning to appear *-*i next issue. 



CHEMIST, ANALYTICAL AND CONS^LTING- 
1 omtnetcial assays and rec ip's, a specialty. Corres, 
poodeiice so iclted. J. Ckecse. 52 Maidrti Lane. N Y. 



CHRISTMAS BELLS FOR 1874. 

lii(M»i» iis».ble to All who Wish to be tluppy 
aud Make Others So. Sent Free on rtce<pt of 1 
si amp by a_L>A Ms & CO , Pub fc.. Bot-ton, Majs„ 

LADIES can make $5 a day id the r own uuv or lown. 
Address ELLIS M'F'G C O., Walt^a m, Mats^ 

xppnses io all. Articles new 
our. Samples free. C M. 
BRO., N, Y. or Chicago. 



ihCflrflfl a weefcand expen 

iKhllnHll 8 af)ie as flour - 
(PUU°JU LININGTON & : 



I^IRE PhOOF ROOFlNti.— After esperi- 
J7 mt-ntlog neatly nine years Iv Cement Ro<jtiig,a 
partner is wanted, with good references and the neces 
sary capl'sl, to manufacture the Cement. Adores 
O P= STEVENS, No. 8 Bridge S^reft. CleveHnd, Oh'o. 



AGENTS WANTED-Salamander AntHncrustanon 
BoiicrFlolo Apply, witti rettrpnee, to HAKKER 
& CO., 2111 Broad Sirt^e 1 -, Rlchraorid. Va 



JUST OUT.— Patfn t 

t I'NKEL STKAINER. Ird'S- 

pen?able to families, Drug- 
h\b\b, & dealers in a<l klnos 
of liquids. Samples tent 
fret- ai the following prices: 
K pint, 25c, nlnt35c , quart 
6f>c, ^ gallon $1, gallon 
Sil,50.aud2 gallons $2.50. Pat. Funnel stramer M'iV Co., 
33 Park Row. N.Y Agents wanted in every City or Co. 




ISrS.-Postpnid -S160. 

THE NURSERY. 

A Monthly Magazine/or Youngest Headers. Superbly 
[ilui-teaied 53?" -end Ten cents tor a Sample .Num- 
ber Subsctibe NOW 0874) and get tne last two num- 
bers 01 tats year If REE. 

JOBN L. SHOREY, 

36 Bromfield Street, Bosion, Mass. 

THE BLOWTl PE ; a Guide to its me in the 

Dttermi atloo of Sa tsat d Minera's. ComoHedfrom 
Various Sources. By Oeo. W. Plvmo*op,0. ft., a. Al., 
Professor of Piiislcal Seance lu the Pclyrpctnic Insti- 
tute, Brooklyn.N. Y. i2mo., a-xlhln clo'h. $1.50. 
D. VAN NOSTRAND, PUBLISHER, 
23 Murray St and 27 Warren St , New York. 
%* CopleB sent free by mail on receipt of price. 



£i*.—. 




I have Invented the 
cheapest and btst hay, 
stiaw, and eta'k c.nt'.rs 
in America. Do not pay 
unt'l you have t- led it on 
your farm and like it. Lo- 
cal Agi-L ts wsnre. .bpifn- 
dld ii.ance tor farmers. 

ClrsularG free. 

Warren Gale, 

Chi ;opee Falls, Mass. 



PTONE SAW IM MACHINEUY. 

M Merrlman's Patent. Also, Hand and Steam 

ijDERRICKS & TRAVELLERS, 

TbOMAS BOS 4. Kutlhnd, Vt. 




i»I art manufacturpd by Volnej W. Mason & Co- 
Providence, R. I. Agents u B BKOtiKS, W CUB street 
■V<>w» Vm-te ■ TAPLPJ HJ^R * On \ ^ron f'b'o 




New Burr Mills. 



■ lui 



)ir/w 



■.air; 



■n;e; Jow. hatistactioil 
g!i.irnutced. 

Sand stamp for GO Ciita 
find Priffi List. 
Kdv^ard Harr:eoni 
Nev/ Ilavun. C^.„;i. 



WOODWORTH SURFACE PLANERS 
1125. Planers and Matcnera, 1350. S. C. HILLS 
51 Courtlandt street New York. 

P. BLAISDBLL <& CO.. 

Woroeateir» Tia*s„ 

Manafactarers of the Blatsdell Patent rjprn?ht D«lli 
*.nd o^her first-claw Machinists* ToolR. 




BOULT'S PATENT 

Keversp-Motidn, Paneling 
Variery Alouloipg, and 
lJovet!vlltne Maehine.cuts 
Panels of any deslgu or 
style of 
Mould *n tie 
solid wood, 
with neat- 
ness an*, des- 
patch. 

Routes and 
grooves for 
Windows — 
Stairs — Car 
— B ridges 
&c.,&c. 

Moulds fine 
bracket and 
g e n e r al 
Scroll Work, 



ItieafirstclassShaperand Moulder. DoveuuB »ii Kmds 
of Drawer aDd Joint Work with thick or thiu stulf. war- 
ranted Simple, Durable and Efficient. Send tot circu- 
lar and sample of work. Manufactured onlyby B. O 
MACH'T CO. Batile Creek. Mich. 



'EDEOGRAPHY." ».S,Ti" " 



JJ A new book on the art ot 

j. »*-—,*. . w Writing by Sound; a com- 

al^^ystemof*Ph»n3tie "short "Hand— the shortest, most simple, 
easy, and comprehensive, enabling »ny one, in a short time, to report 
trials, speeches, sermons, &c. The Lord's Prayer Is written with 
forty-nine strokes of the pen, and 140 words per minute. The unem- 
ployed should learn this art. Price, by mail, 50 Cts. Agents wanted. 
Address T. W. EVANS & CO. , 139 S. Seventh Street. Phua., Pft. 
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Moulding, Founding & 
Metallic ^Alloys. 

The Practical Metal Workers' 
Assistant : 

Comortsfni; Metallurtjx '^mistry; the Arts of Work- 
log Ail MetaiB aod Alloys; Forg'- gof If or arid S'eel ; 
Harden" eg and femofrmp ; Mel lijg aod Mix n« ; CiBt- 
iDg ai <) FouDd ; ne ; Worts Id Sheet Meral ; the Pro- 
cee-pe Dep°cd- i -Dt on the Ductllny of me Me'a'i* L Sol- 
dering ; *od th» most Improved P'ocet-ses and Tools 
emph yert ov M*tal Workers, Wi'b ttiR ApolicaMoo of 
the Art of ElfC'ro- Metallurgy 'o Manufacturing Pro- 
cesses ; col'p-cfed from Original Sources, ai d tromtne 
Works of HorzapflW, Bergeron, Leupoid, Piumier, 
Napier, Sr-oflein, Clay, Falroal n, aLd otbprs By 
Oliv:r Hyrne. A Dew, reused, and improved edition, 
to wb'cb (a added an appendix, containing tbe Manu- 
facture of Iiu slati »aee' Iron By Jodd Percy, M D.. 
F.K S. Th*i Manafacure of M*l eable Iron Castiogs, 
and Improvements In Bessemer Steel, By A. A. Fes- 
q«iet, Caemist and ErglDeer. Wit q oyer Six Hundred 
Engravings, Illustrating every B lanch of tbe Sub- 
ject $'00 

The Moulder and Founder's 
Pocket Guide: 

A Treatise on Moulding and Fouttdinsin Green Sand, 
Dry Sand, Loam, aud Cement; tbe Mouid'ng of Ma- 
cbloe Frames, Mill Gear, Ho now Warp, Ornaments, 
Trtnke's, Btlts. and Statues ; Description of Moulds 
for Iron, B onae. Bras?, and otber Metal- ; PlaBter of 
Pans, 8utpbur, Wax, and other articles commonly used 
in Casting ; the Construction of Melting Funiaces, the 
Melting and Pounding of Metals ; the Com position of 
Alloys and their Nature With an appendix containing 
Receipts for Alloys, Brocza, Varnishes and ColorB for 
Castings ; also, Tables on tbe Sirens th and other qual- 
ities of CaBt MeUls. By Frederick Overman, Mining 
Engineer, Author of " The Manufacture of Iron." 
With Forty two I lustrations. l2mo $1.50 



Iron 



The Practical Brass and 
Founder's Guide: 

A Concise Treatise on Brass Founding, Moulin,?, the 
Merah and their Alloys, etc.; to which are adaed Re- 
cent Improvement 10 the Manufacture of Tr- n. Steel 
by the Bremer Process e>c , etc By James Laik'n. 
late uocduc'or of the Bass Foundry Department in 
Eeany, Netrfle & Co.'s Pann Works, Pa Hdelphia Fifth 
ed.i r io«, revised with Extensive additions. In one 
volume, l2mo $2.25 

Metallic Alloys: 

Being a Practical Guide to their Chemical and Physical 
Properties, their P eparatton. Composition, auo Uses 
Tisu'lated from ibe French of &. Gustier, Kngloner 
and Director of Fouiideries, Author of "La foudene 
en France," etc., etc. By A &.. B'esquet, Chemist and 
Engineer. In one volume, L2uio, * $<S.0C 

{y The above, or any of my Boots, sent by mail, free 
of postage, at tUe publication prices. 

My new ana enlarged CATALOGUE OF PRACTICAL 
AMD SCIENTIFIC BOOKS— % pages. tivo.-seni free, to 
any one who will furnish bib adurese. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNDT STREKT, Philadelphia. 




HTJSSEY'S NATIONAL 

Cottage Arch tectnre. 

N w and Original Designs, Working 
Scale Dr&w*ug6, and Details for ai 
Styles of low-priced Houses, wltl 
Sp'CincatlooF and Cost Just Pub 
fished Royal quarto, Pos» paid, $6 

WOODWARD'S 1 I*""""" 

NATIONAL L f,," 1 " 8 ' 

, _-^__ „,«,«„, ( Specifications* Ksitmai.e 

ARCH TECTJ ,jj™"» DolLAB9 ' poa 

MOBWiTOlS's NATIONAL )SU Dollar*, post 
STAIB-BUH DKK. f paid. 

I«0«CKTU«'S NATIONAL ISI> Dollars, oos 
CARPENTER & JOINER, f paid, 

OK.ANUE JUDO l'U.. '249 Broadway. N.V 



WORKING DRAWING* 

Details, 

clncatlons& Bsilmai.et 



MACHINERY. 

IRON & WOOD WORKING MACHINERY 
OF EVERY JKS RIPTION 

Cold Rolled Shafting, 

HANGERS, PULLET'S, COUPLINGS, BPLII>G 
&c. Ac Se»d for U unrated C&iatogut and Pitce L1si 

GEORGE PLACE & CO., 

121 CharxDers&lOSRradeSts., New York. 

IMPORTANT FOa ALL LARGE CORPO- 
RA PIONS A.STD MANUFACTURING CONCEKNS.- 
Buerk's Watchman's Timr Detector, ?ai>ao)e of 
con.i vi n*, wlMt at a aios accuiacy, the motion of 1 
watchman Oj ^atrelman, at >,he iame reache* different 
at&tlon* of tus h^at. s ind for a Circular, 

J. H. BUBi *, F.O.S I 1,057, Boaton, Miwa. 

N, B.— Tnii iet«ctor l severed jy twe G. 8. Paten Jh 

Parties asiaR an Belling ^ m Instrument n withoui ap 



FOOr LATHES WITH JIG 

ana Circular Sa * At-'-acnments for Amateurs and Me- 

chaif'ce. 8* i no lor a Circular. 

GOODNOW & wiGHraiAiJ.SSCornhin, Boston, Mass. 



PLANING & MATCHING, 

Mcmlams. Rp-S*wing arid TenODine Machmea. Scroll 
Siiws and ben^r^l Wood Wording viacmnery. 
JOHN B 8 ".HEN'CK'S SONS ( Muteawan, ■ . y. 
So d for dialogue. J U8 Libsrty S f .. N.r.Clty. 



FlttST CLASS STATIONARY ENttlA'ES 
at) filzns— Cast Steel Cylinders, RodP aDd Straps. 
Finest Vertical and Portame Bn^meB, 3 to 25 H.i", AS 
dress BLOOM1NBTON IROS WORKS, Bloomlngton.IH 



OTIS' 



8AFETT HOISTING 

Machinery. 



«">. S4S BRtlAnWA^ 



- * CO., 
WWW YORK. 



POST &.BLM, STBAM SSWINKS, (JOMBIN- 
Ing the maximum of afflclency, inrabtuty »nii ecos. 
omy, with the mtnlmum of weight and price. They arc 
widely and favorably taown, more than 1,000 Being H 
nae. All warranted satisfactory or no sale. Deserlptlvf 
circulars sent on application. Address 

THE I. c. Hr>A,mjJV CO. La-wrenee. Via 



Davis ^t«% 
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A Rare Chance to Advertise. 

Cheapest and Best Mode of Introducing 
NEW MACHINERY AND INVENTIONS. 



ISVENCUMB 



To Advertisers. 

Dur'ng toe montb of DecemDer, we sliali publish a bpboial edition of 100,000 copies of the SCIENTIFIC 
AMERICAN, which will be mailed in separate wrappers and the postage prepaid to every post office in the 
United States, Canada, and adjoining provinces. 

It is Intended that a copy of tbe paper Bball reach the principal manufacturers, workers In lumber and 
iron, railroad shoos, and the works of other mechanical and chemical industries in the United Stares. 
Advertisements will be taken for this extra edition, at the fallowing rates: namely, 75 cents a line 
Inside, and $1.50 a line on last page. A few notices, la the Business and Personal column, not exceeding 
four lines in length, will be Inserted at $1 50 a line This affords an unusually favorable opportunity for 
advertisers to reach a class of persons not accessible in the ordinary clannels of adverfsing. The 
names have beea selected with care, and the pub ishers guarantee the number issued to be full 100,000; the 
postage on these copies, which Is two thousand dollabs, will be prepaid, thus Insuring the prompt for- 
warding of the paperB to their destination. 

Advertisers will bear in mlod that this announcement is for a Special Edition, which Is to be circulated 
gratuitously among non-subscribers, and that the Bame advert'sements which appear In the regular edition, 
if ordered in the extra, will be seen by entirely different persons. 

ENGRAVINGS. 

A few illustrations and descriptions of machines or articles of utility, whether they have already appeared 
In this paper or-in other publications will be received for insertion In this Special Edition on reasonable terms, 

ADDRESS 

MUNN & CO., Publishers, 

37 PARK EOW, NEW YORK 



BRASS & STEEL SCREWS, MINER'S 
C'iMPASSRS, MODELS, and all Kinds of Are 
Brass WorB, made to order. R. MERRILL & SONS, 
141 Water Street, New Tort . 




AGENTS WANTED. 

Men or women. $34 a week. Proof 
furnished. Business plea^antandhonor- 
able with no risks. A 16 page circular 
andValuable Samplesfree.JtE^A postal- 
card on which to send your address 
costs but one cent Write at once to 
F. M. REED, 8th st., new vork. 



EAGLE FOOT LATHES, 

Small Ene<ne La'hes, Hand Planers for 
metal— Slide Kests, Circular and Foot 
Scroll Saws— all of rtic neatest des'gn ano 
superior flu tan. Our catalogue describes 
every tool nec^sary to ut out the Ar f l- 
san or Amateur, as well as the Boy« foi 
the Holidays. 

WM. L. CHASE & CO., 
95 & Q1 Liberty St.. New Yorfe 




HOW TO MAKE MONET (X WALL ST SAFfiLY, 
w^h 810 or more. Pamnbi»-t« ma led. RUMBLE & 
CO., 52 Broadway, P P., Box 4,905, N. Y. 



Niagara Steam Pump. 

OHA8 B 3ABDICK, 



IS &itamt tt. Brooklyn. R. V. 



l ,.„„„. ^?«a.«i. * PARKER PRESS CO 
0R01? PRB88TO Middlstows nrnnr. 



'OOD WORKING IS4AORINSRS SKIP 



srallj. Specialties, Woodwork Pianersand Riot 
■deoa's Fateni improved Tenon Machines. 
Central wrner union st. Worcw'ei Mass. 



rdeoa's Fateni improved Tenon Machines. 
- - - .er union st. Worc^stei. Masu. 

wr.TWKRTn suoe st hiokashsob. 



- IKON 



rHE Union Iron Mills, n.wsbtugii, ft,. 
rue attention j1 Bngineers »nd Architects is called 
our Improved Wrought-trui. B-anw and Birders (pa' 
nted} ?n wh\cl the compound welds between thfc stem 
»nd flangt* vhich Uavs proved so oblectlouaoie In ta r 
•Id mode oi mantitaciurlng. are jnitr^ly avoided, pe are 
jrepared to furnish ill si&et a' terms ap favorable as jai 
e obtained eleewttore. P'or iescrlptlve lltnagrapriaddrest 
ariepeKi ■ma>- ft Co. Dnlon iron Mills L"*ttsl)nrgii Pa 



PiTlSl 



Planing and Matching 

*nd MyidlnR Machmeh.Giay & Weod'6 t*lautirs,&elf-olllnt 

law Arbors, *nd >thpr <»ood worKlng machinery. 

t. A. WOODS MACHINE CO.. < Mt'berty st. .N. ?.-, 

Sei>d M C'rculars, etc. IKSb^- V *. «o**oi 



A 



Ti l nt)TTT'NrP fr ° B a - LL ln tne Rul)ber 3' a rop 

rU^vLUllC' Businope. Address Dobmas'b 
Stbnoit and St^ jtp Woeks. Baltlmorp Md 



Ladies at Home 

And Men *bo have otber ouBin^ea wa , ted as agents. 
\o«] piaae, p'easant work, good pat. Send 3-cent 
atamo iot particulais. Thk Geaphio company, M-4j 
Parii Place, New York. 



H. WESLEY PERKINS, 

"SCIENTIFIC" ENGRAVER 

31 PARK ROW, N. Y. 

ILLUSTRATIONS OF EVERYTHING. 



U&SlGtfING, DRAWING, AND tiJiGHAVlJUG. 



MAGNETS— Permanent Steel Magneto 

ai any form or size, made to order by P. C. BEAC.fi 
St CO., 263 Broadway, New York. Makers of the cel- 
ebrated Tom Thumb and Miniature Telegraph Instru- 
ments. 



SHINGLE & BARREL MACHINERY 

EVART'S IMP. BEADING AND SHINGLE SAW 
3TAVE CUTTERS, JOINTERS, EQUALIZERS, AND 
HEADING TURNERS. 

BAILET GAUGE LATHE— For turning all Kinds Han 
dies and Cabinet wort. Simplest and best in use. Wt 
tnanuiacture a full Hoe of Wood and Iron Working 
Machinery, Steam Engines, &c. Address 

T. R. BAILKT & VAIL, Loekport, N. Y. 



OULDS for Fruit Jars, LampB. 
* SStands.etc.made by H.BRUOKE 
. aitd Cbntbb Sts., N.Y. For any 
on will require a mould (0 die). 
Bar Pabtioclar attention paid to MOULDS lot 
INVENTORS. Send mode) or drawing; Inclose stamp. 



cansaut ami> babbel, machines y.~ 

O Improved Law's Patent Sfilngle and Hoadlng Ma- 
Jhine, simplest and best In use. Also^Sblngle Heading 
and Stave Jointers, Stave Bquallzers, Heading Planers, 
rurnerc.*c. Address TRBVOB * Co. LocKport, N. Y. 



BANKRUPT'S SALE OP HORIZONTAL, 
and Vertical Steam Engines. Also, new and second 
iiand Mac' mist's Tools. Send for circulars at 

THE YALE IRON WORKS. New Haven, Conn 



TXTnisIr Al homR ' male or female $33 par 
W OfJK week, day or evening. Mo Capital. 
sfV>i* all We 8end valuable package of 
• vl t»U goodsjiymail free. Address with ten 
cent return stamp, M. Youhg, lWGreenwlcn St.,S.Y. 



LUDLOW VALVSS. 

FRED. STONE & CO., S Park Place , New York. 




rbt fact tnat tun Inafung nae IE per cent greatei 
trength, a oner unlsb. andls truer to gage.ttian any otbei 
n use, renders It undoubtedly the most economical. Wt 
*re also tbe sole manufacturers of the Gxlxbbatsd Col- 
jnb Pat. COBTLraa.and furnish Pulleys, Hangers, etc. 
)f the most approved styles. Price lists mailed on appll 
•»tWn to JONES & LAUGHLLN8, 

Try street, lid and ad avenues, Pittsburgh, Pa. 
1W S. eanal st., Chicago. 

BT-Stocks ot t,hl» Skafting In store and tor sale bj 
<TO.LEB, DANA & FITS Boston, Mass. 

»EO. PLACE & CO., Ul Chambers street. H. S. 

»rBRCir A »vh> i t*« v-ansef w '». 



Thp Tnll fi-ntp 1 *" r ' Picture sent free! An 
±UO lUU-ual/Oi ingenious gtm! 50 objects tc- 
Ind! iddress wit, utamp, E. C. * BBEY, Buffalo, N.Y. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Jrustiea all hare ana brittle substances to 

any required size. Also, ant kind of 

3TCNS for Roads and for Co^obhtb, &c 

Address BLAKE CRUSHER CO. , 

New Haven, Conu. 



TOR USUAL. ADVICE CONCERNING 

«■ „ I^lrmgemente ana Patents, consult R. B. McMAS 
{Eft. Counsellor at Law. 9& 1] Nassau St., Room 26, New 
\ork. Counsellor and Advocate id Patent Cases. 



N 



EW & IMPEOVEl) P4.TTERN8.— M« 
•„ CHLNiaTS'TOOLB-allsiaes-atiow prices. 

S »>>0LD Rtonit.J R r a»h. «Mwarli.N.J 



OVEB 7,000 IN DSE, 

BLAKE' 8 STEAM PUMP 

9etd for catalcgue GEO F. BLAKE M'F'Q CO 
Boston, New York— Chicago, 111. 



Todd & Rafferty Machine Co 

rne oeieoralea Greeni Varable Cut-off Engine , Lowe 
'ateiit Tubuiai and Flue Boilers; Plain slide Valve Sts 
iosary, Hoisting, aud Portablf Englnet Soiiert of a 
ilndB. Steam Pumps. Mill aearmg SLaning.&c. ; Silk 
Cow, oakum, Bagging, Rope, Flax, aud Heme Maohlnery 
Agents foi 'he New Haven Manufacturing Co.'s Machiii 
>ts Tools; for Judson's &overuors and Stop- Valves 
jturtevani Blowers ; and Diflerentia PuUev Blocki 
VAP.KBOOMS, 10 BAdCLAY ST., SEW YuRg 



(1A f/v jjl AAA Invested id Stocks* Gold payt 
©XU liU jpil/UU OTpercent amonth. Send (oi 
particulars. TcmbridgbS Co..Bankers 8 Wall St.,N. I 

EiCHiilBT.ffiejaBiy 



D iCHARUSON, MERLAM 6 CO. 

!i\ Manufacturers ot the latest improved Patent Dan 

iV and Woodworm Planing Machines, Matching sS? 
»nd molding, Tenoning, Mortising, Boring, Shaping, Vei 

leal, and Circular Re-sawlng Machines, Ian Mills Bav 
^°' 8 ' l°„ r S" Says, Railway, Cut-off, ana Rip-saw Ma 
<?i» ea U 8p i >k L a ^ ^ 00d Tirhlhg Lathes, ana varloui 
aSflJS 1 M..? "ooO-wrklng Maolilnery.' Catalogue 
and price lists sent on application. Manufactory So) 
wster, Mass. Warehouse 107 Libe rty st. New York. 1' 

fRON BRIUGE&-CLAKKE, REEVBS&CO 

l PHCENIXVILle BRIDGE WORKS. Offloe, 410 Wal- 
nut street, Philadelphia J>a. «"<uo, »iu nai 
Specialties— Accurate Workmanship— Phosnlz column, 
-Use Of double refined Iron. No welds. All won 
done on the premises, from ore to finished bridges 
Illustrated A lbum mailed on receipt of 75 cents. 

A WEEK to Male and Female Agents, in their 
^, c ,yo t5r - S 0Bt8 MOTHrNG to try It. Partlculart 
FREE. P. o. V1CKERY & CO., Augusta, Me 



$7? 



ADYKKTIBBR8! Send cwenty-nve cente to GEO. p t 
ROWELL & CO., 41 Park Row, New York, for theli 
Pamphlet oj one hundred pages, containing lists oi 3.001 
newspapern. and pat lrrmtes allowing cost of advertising 




SCBBW CHAbBRB 



JJRILL GaCGE. 

Ore pair of Chasers seDt free t^ an? address for 75c 
10, 12, 14, 16, 18,20, 22,21, 26 28, 30. 32. 36 40,48 threads to la! 
Drill Gauge, lndiepeitaable to all who use Twtst Drills 
Bent, fret by mai f>r$i.50. Price List of Small Tools frt-e 
GOODKOW & WIGHrMAN,23Cornhlll, Boston, Mass. 



Andrew's Patents. 

Kalaelms. friction Grooved, or Beared Halal • 
_ er«, anlted to every want. 
Safety Store Elevatora. Prevent Accident, 
a Rove. Belt, and Engine break. 
Smoke- Burning: Safety Boilers. 
ejaculating Enalnee, Doable and Single, l.a 
lOO-Herae power. -.-,»- 

Cantrifnaral Pnmps, lOO to 100,000 Clalleni 

Ser Minute. Beat fum»u in the World, Jail 
lud, Sand. Sravel. Coal, Grain, etc.. with- 
out Injury. ■»»»" 
All Hunt, Simple, Durable, and Economical, 
Bond for Cireulara. 

MI, D. AND8HWS A BBO., 

*M W»ter street, New Tor*. 



tj foi cuttmj ausmesi 
.^ 8tenclls,allslzes ilso 
complete iutfttp for Clothing 
Jiencile aDo Key Checks, with which young iien are 
uaklng ,'rou W t<, fX a das. Send for ca'aloyie and 
lamnl'i 'c 1M RPfwr-wn n*nan "— a * Bw " v »ss. 




Fifth and Last Gift Concert 

IN AID OF THE 

Fitlic Lilranof Kentucky. 

POSTPONED TO 

November 30, 1874. 

DRAWING CERTAIN AT THAT SATIS. 

LIST OF GIFTS, 

One Grand Cash Gift «25O,000 

One Grand Cash Gift 100,000 

One Grand Cash Gift »5,000 

One Grand Cash Gift 50.000 

One Grand Cash Gift S3. OOO 

5 Cash Gifts, 820.000 each.... 100.000 

10 Cash Gifts, 1 4.000 each ... 140.000 

IS Cash Girts, 10.000 each.... 130.000 

20 Cash Gifts, 3,000 each.... 100,000 

23 Cash Gifts, 4,000 each.... 100,000 

30 Cash Gilts, 3,000 each.... 90,000 

SO Cash Gifts, 2,000 each .. 100,000 

lOO Cash Gifts, 1,000 each... 100,000 

240Cnsh Gifts, 300 each... 12O.000 

300 Cash Gifts, lOO each . 30,000 

19,000 Cash Gifts, 30 each....930.000 

GrandTotal,20,OOO Glfts.all cash,2,300,000 
PRICE OF TICKETS. 

Whole Tickets . . $50 

Halves 25 

Tenths, or each Coupon 5 

1 1 W hole Tickets for 500 

22>i Ticket* for . 1,000 

For Tickets and Information, AddresB 

THO. E. BRAMIKTTB, 

Agent and Manager. 

Public Lioraiy Building, Louisville, Ky 
orlHOMAS 8. BAYS 4 CO. 

108 Broadwaj, N.? 

»t e <ji9(j P e ' lay at no u.". r- no, m-e^ address 
w** ^ ip'Wv s«o. ^tt^soi^ * Cr>. Portland, Ma*ne. 

Mi & COs'iJatmit Offices. " 

Established 1846. 

The Oldest Agency for Soliciting Patents 
i n the United States. 

TWEHTY-EIOHl YEARS' EXPERIENCE. 

MOKE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
he world. 

SIXTY THOUSAND inventors have availed 
themselves of Munn & Co.'s services in examining their in- 
ventions, and procuring their patents. 

They employ as their assistants a corps ol the most ex 
perienced men as examiners, specification writers, and 
draftsmen that can be tound, many of whom have been se- 
ected from the ranks of the Patent Office. 

MUNN &.00., in connection with the publication of the 
Scientific; American, continue to examine inventions, 
confer with inventors, prepare drawings, specifications, and 
Bsignment8,attend to filing applications in the Patent Office 
payingthe government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office.corner F and Tth Streets, Wash- 
ngton. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
prepared by the inventor or other attorneys) procure copy- 
rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents: in fact 
attend to every branch of patent business both in this and 
n foreign countries. 

Patents obtained in Canada, England, France, Belgium 
•ermany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted. 

A special notice is mate in the Scientiitc Ameeicak ot 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in part or whole, to persons attracted to the invention 
by such notice 

A pamphlet of 110 pages, containing the laws and full di- 
ections for obtaining United States patents, a) so a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc., sent free. Address 
MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park How, N. Y. 

Beamch Office— Corner F and 7th Streets 
Washington D.C. 



© 1874 SCIENTIFIC AMERICAN, INC. 



334 



JKcfartftfc Jknttta* 



[November 21, 1874. 



sitti 



Bach Pair* > 

Inxide Paso ■ 



- - - - $1.00 a line, 

- - - - 75 cent* a line. 

Enaravinm mav head advertisements at the same rate per 
ine, by measurement as the letter press. Advertisements 
must b erecevoed at publication office as early as Friday 
morning to appear in next issue. 



PEATT^S 

AST8AL 



I la. 



Safest and oest Oil ever made— burns In any lamp— for 
sale everywhere. HAS. PRATT & CO. 

Established 1110, 108 Fulton street,. N. Y. 

WANTFD-A Business Man with $5.0C0 to fUl.OCO, to 
manufacture an uusuroasaed Non-Conductok 
Address NON-CO SDUOTO a, Baltimore, P. O. Box 62 7. 

Read This Once— Once ! 



Then Read it Again— Again, 

Iranian Watches. 

A CORRECT Timekeeper is indispensable to every 
one who has apoolotm* n's to keep. MEN AT 
WORK, trains io me*-t, meetings to attend, In ia«t aiy 
buMncss that 19 worth doing should be DONE WELL 
AND ON TIME. 

For this purpose evrv ooe should own a W«Pb«m 
Watch ; and to meet THE MEANS OF ALL CLASSES, 
they aiK made of various grades, so tha* 1 every taste and 
nurse can be puiter?. A SUBSTANTIAL ACCURATE 
WATCH, 'n a Solid Silver Case. can hf* bought for $11, 
an ! an EXCELLENT SMALL SIZE GOLD WATCH, for 
Ladies, for $ 0, from these puces thev increase tn 
va'ue according to the finshof tbe movement and 
WEIGHT A-D eATTFRN OF CASUS. Soecial quali- 
ties o.i-e ma<*e for Ra'lrond us» «nd Traveler?. The 
STEM-WINDING ATTACHMENT is now to be bad 
wi*h watches of any size or yrarie. and in cases of any 
weight ot pattern. To buv one. try the following plan 
rat: WRITE A SHORT LETTER (on a postal card will 
answer) as follows : 

Howard & Co., 222 Fifth Avenue, New York: 

Send me your new Price Vstof Waltham Watches as 
advertised in the Scientific American. 

(Sign name and addresss in full. ) 

By return mail you will receive the Fiice L'st free and 
postpaid, i.t r a book of 16 pages, and in it ar- 1 des- 
cribed OWE HUNDRED AN O S XTV- FOUR VARIE- 
TIES of WaUbejn Watehee, irora which you cannot fail 
to make a?e]ectlon. Send us the order aerord-nj? to th° 
direciior s in the Price L'st, and WE WILL SEND THE 
WATCH by express, wirtr the bill to codecs on delivpry. 
Oq every bt'd are ir-struetinn" 'o the Express Agent to 
allow trie purchaser to OPEN 'I HE PACKAGE AND 
EXAMINE the watch he ore paving. If it is not in 
every ?aj sa-tip factor?, yon neeci not take it, but let it 
COME BACK AT •OR EXPENSE ; even after you have 
taken and paid for it, if it does not orooe ' atfsfae'oiy, 
you can exi-hang* it, or we will REFUND THE MONEZ 
at any time within a year. 

Do not let disiance from New York det^r you from 
writing, as the farther you are THE MORE ADVAN- 
TAGE IT IS FOR YOU "to buy of > fi. 

We have sold some Sixteen Thousand Waltham 
Watches on this plan during th« last six v^ars, and ful y 
one half went, WEST OF THE MISSISSIPPI and to 
the Pacific S'ates aDd Territories. At ail events, if you 
fe< 1 the le«Rt interest, in th* matter, write for tbe Price 
List, IT WILL OSLT COST TOU ONE CENT for a 
postal card. 

lie sure attd mention that advertisement was seen In 
the Scientific American. 



Address : 



Howard & Co., 

222 FIFTH A VENUE, NEW YORK. 



t$T Every Watch, warranted by special certificate, 

VVTANTSD— Two Small Locomotive Tank Engine s,new 
" or second hand. Address J. M.& S on, Baltimore, Md . 

YOCOM'S ANTI-FEUCT10N METAL 18 
Dracticallv endo si i d by makers of best, machinery- 
IKON & BKaSS FOUNDRY, Drinker St., below 147 
Nor h Second Street, Philadelphia, Pa. 

M A X I TVPS 
Automatic Pumping Engine 

will elevate ten barrels of water per hour, fit a cost of 
SIX C^NTS for fuel (gas or kerosene). Also suitable 
for light, pow< r. MAXIM & WELCH, 

Send for Circular. 176 Center Street, New York. 

THE JOHN HAKJ1ICK 

NIAGARA STEAM PUMP, 

93 to £7 Pearl St., Brooklyn, N.J. 
Manufactured solely by 

I Hubbard & Aller. 

Engines and Boilers, 

jjpjglJj^tSf* - n " leys, Shafting and Hangers 




EVERY -VARIETY 1 

STEAM PUMPS. 

SEND FOR ILLUSTRATED CATALOGUE 

COPE & MAXWELL MFG.CO. 
HAMILTON.OHIO. 



OCrt COVteKLJNO KOJi HUlLainS AJN U 
PIPES saves Twenty per Cent, Iji tfuei. 

OCR FELT, CEMENT, AND PAINT FOB 

HOOFS la the best In the market. 

Asbestos Felting €©. 

3 16--3-J-J Front St., g. Y 

1MB MM A LjD & SISCO 
Patent Centrifugal Pumps, 

VERTICAL & HORIZONTAL. 

First Premiums at New Orleans, Cincinnati, and New 

York. "Medal oj Special Award" American 

Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 

durable, pooular and successful Pump known, for Paper 

Makers, Tanners, Contractors, Brick Makers, Distillers, 

etc. Pumps with engine on frame, complete, at lo« 

figures.for Wrecking, Dredging, Irrigating, etc. Illustra 

ted pamphlet, free. S00 references to parties actually uslii£ 

the Pump. 21 pages oi the, strongest possible testimony. 

Address HDALD. SISCi) & Co. Baldwinsville. N.Y. 



BABBITT 



METALS "the BEST,' 

CONARD <& MURRAV, 

30th & Chestnut. Pnibicielr-tMa 



GREATEST IB VEST ION oftheAOE. 

ELECTRIC & VAPOR CHAIR. 

See engraving and description in the "Scientific Ame- 
rican " of March 7. The greatest known cure for rheu- 
matism and sciatica. No physician should be without 
one. Send for circular. 

C. R. TOWNSEND, SOLE AGENT, 

Medical Institute, 168 Cumberland St., Brooklyn, N. Y. 



THE NILES TOOL WORKS 





HAVE BEEN AWARDED 



S! Kill! II! 

AT THE 

Cincinnati Industrial Exposition 1874, 

For BEST MACHINIST'S TOOLS over all Competitors. 
GOLD 3IEDALS 

A"">r(led, FIVE (5) CONSECUTIVE YEARS, tor superior exc»llence of the IKON WORKING MACHINERY 
mamfaciuredby NILES TOOL WOKKS, Hamilton, Ohio. 



Ja 



fRHNtnCL 

- 23 8 CANAL ST. _ 



Illustrated Catalogue of over 100 pages sent free. 



SUFER--HEATERS 

Save fuel, and supply DBS' steam. Attached to boilers 
or set in separate furnace. H.W,BULKLEY Engineer, 
■ 98 Liberty St., New York. 



Pyrometers. 



For testing Ovens, Boil- 
er flues, Blast furnaces, 
Super-heated Steam, Oil Stills, &c. 

Address HEdKY W. BtllKLET, 

98 Liberty St., New YorS. 



FUJlTJbAAIll CjKMIOT, 

From the best London Manufacturers. For aale by 
JAMES BRAND, 55 Cliff St., N. Y. 
A Practical Treatise on Cement furnished for 25 cents. 



WIRE ROPE. 

John W. Mason & Co., 43 Bioadway, New STork. 



IRON PLANERS, 

ENGINE LATHES, DRILLS &c. Send for Price List. 
»BW HAVEN MANUFACTURING CO., 
New Haven, C©sj.b. 



Mill Furnishing Works 

are the largest in tbe United States. They make Bun 
Millstones, Portable Mills, Smut Machines., Packers, Mill 
PIckB, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOTE * SON Buffalo, K. V\ 



The Most Powerful, and the Only Tight 
BUT A Shutting, Good Par*. Gate Turbine ever 
made. Pri es of small wheels to suit 
tbe times. Send address to 

A. M. SWAIN, 

North Chelensloffd, Mass, 

BARTLETT'S BOULEVARD, STREET, 
and Park Lamps excel all. Parkplz* 1 , S3 ; Street, $5 : 
Buulevara, S6.M); Ueflectors, $1 to $3 each. GENE- 
RAL DEPOT. 569 Broadway. cor. Prince St., New Ions. 



WAIN. 



A Mechanical Sensation 

hap been created by NEWMAN'S EMERY PLANES, 
now being t- xtiibitea ar. the Fairs ot cue American and 
Franklin Institutes. Sendtor illustrated circulars to the 
sole General Agents. 

The Tanite Co., 

STR0UDSBURG, MONROE DO., PA. 



ASBESTOS ROOFING PAINT 



Old Shingle, Tin, Felt, and other Roofs 



can be made water-tight, and rendered serviceable for many years at a 
trifling cost with 



H. W. J0HFS' Patent ASBESTOS B.00FIKG PAIHT and CEMENT. 

ASBESTOS ROOBTNG.for steep orflat roofs m all climates. 

A9BESTOS PAINTS, 9,11 colors, for ueoeral purpose?, In cans, kegs, and barrels. 
ASBESTOS BOILER FELTING, Sheathing ana Lining Felts, general Roofing Mi 



terlals, etc. 



These Materials are prenarecl ready tor use, and can be eaelly spp'ied by any one SeDd for descriptive Pam 
phlets, Price Lists, Instructions, etc. I/lberal Inducements to General Merchants snd Uealcrs, 

ffi^" CAUTION. — Tne public aie hereby Cflii"oned »gainst purchasing or using any materials for tne above or 
similar purp.ses. purporting to contain ASBESTOS, unless they bear our name ana Qatea ot patents. 

Pa,en,eea SZrff fac,n ' ef '[H. W. JOHNS, 87 Maiden Lane, N. Y. 



S -fJ-EMERSONSPAUNTPLAMER saws ARE SUPERSEDING mdlHERS.SfWfaiOMrwmfZSi , 
A OS" EMERSONS PATENT CUPPER SAWS EXPRESSLY FOR VERY HEAVY FEED AND HARD TIMBER. 4 
W«-£MERS0NS PATENT FIANCE TOOTHED SAWS. SAME PRICE OF SOLID SAWS. "*^-^ 
S «r EMERSONS PATENT UNIVERSALAND ADJUSTABLE SAW SWAGE.SENTPREPAIDON RECEIPT OF PRICE $5.00. ''<£ 
[ H&.SEND POSTAL CARD FOR CIRCULAR AND PRICE II ST TO EMERSON.FORD&CO.BEAVER FALLS.PA. 




ilffllTfl Machinery, 
li 1 i i CraiieBros - M %- Co " 



W CHICAGO. 



DAMPER •«% n M fpi AKDLEVH1R 

REGULATORS B JS S X GAGE COCKS. 
HURRILL dk KK1ZER. 44 HollldarSt. Bait. 




\ Send. Stamp ifelEtuBtraled CliBular. 

The " Scientific American" uses our plates. 



FOR SALE— 2nd hand Portable and Sta- 
tionary Engines and Boilers, good as new, at half oi 
Original Cost. For description, address 

BINGHAM & RICH Oil City. Pa. 



POETLANB CEMENT 

A Practical Treatise on Cement furnished fees. 

S. L. Merchant & Co. 7§ South St.. New tferk. 




The celebeated Diamohd Solid 
Emeby Wheel, Pat. Emery Wheel 
Machinery and Automatic Knife 
Grinds rs, for the rapid and perfect 
grinding of Planer, Paper Cutter, 
_ and Leather Splitting Knives, man- 
^ ufactured by the Ajteeican Twist 
1^ Deill Co., WoonsocBet, R I. 
N. T. Office, 17 New C*mrcn St., W. S, Jaeboe, Agent. 
J. K. Ank"htt, Agent, 90 Wellington Street,Montreal. 



Working Models 

And Experimental Machinery. Metal. or Wood, made to 
order oy J. F. WERNEE, 62 Center St., N.Y. 



ENGINES AND BOILERS, New and Sec- 
ond Han*, Portable and Stationary. For descrip- 
tion, address GOODWIN* WHITE, Oil City, Fa,. 



i B olTP R I SM TJ> N u c f F 1 TS «Si 

mFamilyPrinter/orCardsdCioihingil ;i Diamondfl 

WPresS.M Cards & Circulars^ folO Pearl P re S S for allM 
\jobwjrk $2510 125. COLDlNC&CO'l'lA'«6!/a,BoStOn-F 

KIDDER'S PASTILES— A Sure Relief for 
Asthma. STOWEIjL&CO. Charlestown. Mass. 



STEAM GOVERNORS WITHOUT COST 

WHEN THEIR SUPERIORITY OVER ALL OTHERS AS THE MOST PERFECT, RELIABLE AND ECONOMICAL 

STEAM GOVERNOR IN THE WORLD 

IS NOT FULLY ESTABLISHED BY ACTUAL TEST. 

T 5 ev d L f,8! " 4t * m a " others both in pt-.noiple and operation, and insure 

• .any. ■■desired uniform speed under all variations of load or boiler pressure. 

Largely m use by the U.S. Covernment at Treasury Department, State and 

Custom Houses, .Navy Yards, &o. ; also, by leading Manufacturing Establish- 



where the most positive and Uniform speed is required. Address, for des- 
criptive circular of reference, &c, .'■•■.■ a 

HUNTOON COVERNOR Co., Lawrence, Mass. 



MACHINIST'S TOOLS, 

EXTEA HEAVY ASTI> IMPROVED PATTEEIT8. 

IiUClUS W. POND, MANUFACTURER, 
Worcester, Bl*-ss« 
WAREEOOMS, 98 LIBER1Y ST., N. Y. 
tWLathes, Planers, Bormg Mills, Drills and Gear Cut- 
ters a Specialty. 



THE 



k 



Tans' Iretclier 

(OYER 20,000 IN USE). 

A simple device for taking out knee 
forms and wrinkles from pants. Prices : 
Blacli Walnut and NicKel Placed Finish- 
ing ¥2.00perseL 

OaK and Japunned . , 1,15 " 

Weight** to suit the boxes 50 " 

Samph s sent to any town in U. S on 
receipt of theanjonnt. Agents wanted In 
every city in the Uol»n. 

P. D&L VALLE HALSEY, 

122 Church St., .New York. 



STEAM B0ILEE AND PIP® 

coverivci 

Saves ten to twenty net cent. CHALMERS 8PBNCB 
CO., foot. S. 9th St.. K. ¥".: 1302 ». Jnd St., St. Louis. Mo. 



C.HSNEyHALL&CO.,20Cortlandt St. N.S.Clty 

THE PULS0METER. 

The simplest, most durante and eflectivt 
Steak Pump now in use. Wll) pump grittj 
or muddy water without wear ox Injury to 
Us parts. It cannot get out ?,t order. 

Branch Depots: 

11 Pembertorj, Square, Boston, Mass. 

132 r i Market St., Philadelphia, Pa. 

59 WellB Street, Chicago, 111. 

South WesterL Exposition, New »riean8. 

311 & 813 North Second St., St. Louis, Mo. 




OLAS3 OIL COPS 

of all klDds. Brass Fittings for Steam, Watt-r. and Gas 
Brass CajUnes Send for Catalogue. T. HOLLAND & 
CO., 63 & 64 Gold St. New fork. 



W T. V. Carpenter 
Box 773, Kew torkeity 



AdTertislng Agent. Address 




actalnlsts* 

TOOLS, 

OWAZX. KIXDS 

IXSteaia Engine C«. 

SSCfeambersSt, 

Sl» t OSEv 



BuuArtUOB i^oTiiiS'r UNIVERSAL EC- 
CENTRIC MILLS— F.i grinding Bones. Ores, San*, 
Oi* Cmcloles, (Ire Clas, Guanos, Oil Cake. Peed, Corn, 
Corn and Cob, Tobacco. Snuff, Sugar, Salts, Roots, 
Sp'ces, Coffee, Cocoa-nut, Flax seed, A.t-bestos.$c. , and 
whatever cannot be ground by other mills. A'so, tor 
Paints, Printers' Inks, Fasln BUckine, &e JOHN W. 
THOMSON, sneceesor to JAMES BOGABCOS, corner 
of White and Elm Sts.. New i'ork. 



UAKTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY, 

W. B. Franklin, V. P'i. j. M. Aixbjs, Pre-*;. 

J. B. PlEV.CF- tiW 
H A E T P O E D , CONK. 



Boston, New York, Chicago, 

13*15 Custom House St. 30 Gold St. 116 Lake St 

HUSSET, WELLS & CO., 

OFFICE AND WORKS, PEXS AVENUE & 17TH ST 

PITTSBnEGtH, PA., 
Manufacturers of all descrlotloBs of 

CAST STEEL, 

Including the " Granite" brand for Edee Tools. 
Particular attention given to the manufacture of 
CAST STEEL TEETH, 
of any pattern for HORSE "BAKES, for which or 
(leisure solicited. A'l li«kr- TeL-r.,h will be (Tianufa-c- 
turf d under the SIMONDS and PERSON Patents, re- 
centiy purchased, by whi< h proecw perfect unitormitv 
of shape and superior excellence o. f temner are »u- 
talned. 




AQareSB JUMis a. rv*Ji!JDijl ''tt'B iSui^te, iviatiUiactur- 
drs, Treiiion, N. J., or 111 Liberty St., New YorK. 
Wheele and Rope for conveying power long dJetancee. 
Send for Circular. 



TAINATE OF S0D5. 

BOtLEB SCALE PR KVENTIVE— JOS G KOGfiBf & 
Co., Madison, Ind. Agenc es ; R. H. Lee, TltusviIie.Pa.; 
Owens, Lane & Dyer Machine Co., St. Louis, Mo.; Whit- 
man & Burrell, Little Falls, N. Y.; Waiden, McLellabd 
& Co .Cincinnati, O. ; H. H.Harrlsoo, Nftehvltle, leno.; 
Sinzich, Rankin & Co., EvansvfUp. Ind.; H. J>udiey 
Co if man, New Orleans, La., L, Stanley & Co., 31 Sf. Paul 
st. Baltimore Md.,BabcocK& Wilcox,30 Cortlandtst.N Y 




OF THB 

SCIENTIFIC AMERICAN. 
FOR 1875. 

THE MOST P0PULAK SCIENTIFIC PAPER 

IK I HE WOKLD. 

THIRTIETH TSAR, 
VOLUME XXXIL^NEW SEEIES. 

The publishers 01 the SCIENTIFIC AMERICAN beg 
to announce that on the first day of January, 1875, a 
new volume commences. It will continue to be the aire 
of the publishers to render the contents of the new 
volume more attractive and useful than any of its pre 
decessors. 

To the Mechanic and Manufactvtfer I 

No person engaged in any of the mechanical pursuits 
should tbiniJ of doing without tbe Scientific Ameri- 
can. Every number contains from sis to ten engravings 
of new machines and invetttlons which cannot be found 
in any other publication. 

It is the Most Popular Paper in the World / 

having the large circulation of nearly 50,000 per week 
A year'fjiiuiniers contain over 800 pages ana 3everal 
hundred engravings of new machines, useful and nove 
Inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN is devoted to the inter- 
ests of Popular Science, the Mechanic Arts, ManufftC- 
tureB, Inventlons,Agriculture, Commerce, and the indue 
trial pursuits generally ; and It is valuable and instruc- 
tive not only m the Workshop and Manufactory, but alia 
lathe Household, theLlbrary, and tbe Reading lioo u 
By the new law, the postage must be paid in advance 
In New York, by the publishers ; and the sub scrl iter then 
receives the paper by mail free oi charge. 
TERMS. 
Onecopy,one yeai (postage included)......... 3.23 

•ne copy, bis month* (.postage Included)...,.., 1.6'i 
One copy, three naoiiXhfc (postage include*),.,. 1.00 
One copy Of Scientific American lorone year .and 

One copy of engraving, "Mei ot progress".. 10. 0j 
One copy of Scientific American (or oneyeai.anc 
one copy of •' Science ftecord" for ! 8';4...... 5 50 

Remit by postal order, draft oi express. 
Address all letters ana mane aii Post otuce ordersaal 
drafts payable to 

MI7NN & CO,, 

3T FAJ9K EOW, SEW YOKK. 



THB " Scientific American is prluitio wtw 
CHAS. ENJffiU JOHNSON & CO.'S INK. Tenlh and 
LomDarcl St«.. PniladelpMa. and 59 Goi<iSt..i6(ew ?«>•«. 
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